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From the Month’s News Releases 


Self-Leveling Step Ladder 


A new automatic self-leveling step ladder for house- 
hold and industrial 
This safety ladder features a hinge that permits the 


use is now being manufactured. 


ladder to stand firmly on uneven surfaces. It can’t rock, 


twist, sway, or walk. (Richbilt Manufacturing Co., 
Dept. SM, 3277 Spring Grove Avenue, Cin innati, 
Ohio. 


Anti-Foam Agent 


An anti-foam agent sprayed from a_push- 
button to kill foods. Its 
effective concentrations of silicone usually range from 
0.01 to 1.0 part per million, far less than the 10 parts 
per million permitted in foods by the Food and Drug 


can be 


can foam in chemicals and 


Administration. In most cases, no trace of the aerosol 
mist can be detected in the finished product after de- 
foaming. (Dow Corning Corporation, Dept. SM, Mid- 
land, Mich. 


Laminating Machine 

A small laminating machine is available for perma- 
nently preserving, between two sheets of clear, trans- 
parent plastic, any valuable paper, photographs, news- 
paper clippings, cards, passes, stamps, etc. (Fig. 1). No 
technical skill is required in order to operate this 
machine. (Plasticast Company, Dept. SM, Palo Alto, 
Calif.) 
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Ultra-High-Frequency Insulation 


A new cellular polyethylene, with half the weig 
and a dielectric constant about one-half that of reo 





polyethylene, has been developed. Besides an extrey 
low dielectric constant, excellent power factor, 
good dielectric strength, the new cellular polyethy 
has a high resistance to water penetration. I 
water much more readily due to its specific 

0.47 as compared to 0.93 for standard polyethy 
The new cellular polyethylene also retains t 
degree the exceptional chemical resistance 
ethylene which makes it impervious to corrosion by s 
sea water, most acids, alkalies, and oxidizing agent 
Bakelite Company, News Bureau, Dept. SM, 


Madison Avenue, New York 16.) 


Electro D-C Power Supply 


A new, low-cost, high-efficiency, d-c power sup; 
unit is available. Completely assembled, it is re 
mended as ideal for servicing and testing all comn 
cial 6- or 12-volt auto radios, and may also bi 
for battery charging, operating model train  syster 
electroplating, and many other devices that require 
to 16 volts of direct current. (Electro Products | 
ratories, Dept. SM, 4501 Ravenswood Ave., Chi: 
40, Ill.) 


Water Demineralizer 


A new demineralizer converts water 


high purity water without the usual time lag betwe 


wate! tap 
usage. The unit has a heavy steel outer shell made ' 
withstand water pressure up to 100 Ib, permitting ¢! 
unit to be connected directly to a water source eve! 
when the outlet valve is turned off. In that way the n 
unit retains a reserve of demineralized water ready) 
use at the turn of the valve. Though the water is und 
constant pressure, the unit’s steel construction insur 
against the danger of ruptured cartridges and leakages 
It operates on the ion-exchange principle and _ utilizes 
a replaceable cartridge filled with special resin su! 
stances which prevent minerals normally found 11 taf 
water from reaching the water outlet. (Palo Laborato! 


Supplies, Inc., Dept. SM, 81 Reade St., New York / 





Demonstrating Fluid Mechanics Unit 
expand colleg 


laborato! } 


facilities in the field of fluid mechanics, has been 4 


unit, that will 


aeronautical 


A comprehensive 
mechanical and engineering 
signed to help give a better understanding of th 
damentals of energy transfer and fluid flow encounter 


in axial-flow turbo-machinery. The packaged dev ’ 
an adjustable-blade, multistage, axial-flow fan 
cradled d-c dynamometer. Experiments performed wil! 
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the unit can be applicable to the basic fluid me¢ 
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stage axial-flow compressor used in gas 

iso may be used in dynamometer absorp- 

strations as a prime mover driving other 

s, and as a low-pressure air supply of sub- 

ume for many types of laboratory test work. 

( Electric, News Bureau, Dept. SM, Schenec- 

\ 

Sliding Doors 

door units are available in closet and pas- 

types. Everything (except the trim) needed 

fro rough opening to the finished door is with 

\ carpenter can install the units, using only 

screwdriver, and level, in a matter of a 


} er 


[he doors are available in birch and gum. 
, 


ites. 


The et units are made in 6’ 8” and 7’ heights, in 
ypening sizes of 32’, 40’, 48”, 56’, 60”, 72”, 

yy d 96”. The passageway units come in 6/8” 
ind widths of 24, 28”, 30’, 32”, and 36”. 
Step-by-step picture instructions are included in each 


Haskelite Manufacturing Corporation, Dept. 
SM, Grand Rapids 2, Mich.) 


D kK 


Car Mirror 


\utomobile owners can have one mirror with two 
distinct mounting brackets. With one bracket the mirror 
an be mounted on the top edge of the car, and with 


the other it can be secured to the channel drain above 
the door. The mirror is suitable for mounting on the 
left or right side of most American-made passenger 
cars. A spring tension ball joint assembly makes it 
possible to adjust the mirror head to the needs of 
ndividual drivers and keeps it in position without the 
ise of lock nuts or set screws. The 4-in. non-glare head 
is offset for maximum angle of adjustment and is easily 
replaced if damaged. (Yankee Metal Products Corpo- 
ration, Dept. SM, Norwalk, Conn. 


— 
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esk- Top Computers 


Production of the first desk-top, electronic analog 
uuters suitable for research laboratory or office use 

has been announced. Only 20 x 25 x 20 in. in size, they 
re e conventional computing equipment that nor- 
mally occupies a 7-ft cabinet. The computers can solve 
differential equations or simulate physical systems up 
sixth order of magnitude. All mathematical op- 
erations are performed with better than 0.1 percent 
y. Computing elements are matched to ex- 

y close tolerances and are exceptionally stable. 

ew models are completely self-contained, with 

| supplies for amplifier and relay operation and 
Reeves Instru- 
Street, New 


rnal computing reference source. 
Corporation, Dept. 4, 215 East 91 


( tic Muffler 


v catalytic mufHler has been designed to elimi- 
e of the major causes of smog—the hydrocar- 
the exhaust from automobile, bus, and truck 


ili 





engines. Tests on the catalytic muffler, which is similar 
in size, shape, and location to the standard auto mufler, 
indicate that it can successfully eliminate the hazard 
of automobile exhaust gases in traffic-congested metro- 


politan areas. By chemical action of a special catalyst 


contained in the mufller, the unit burns the noxious 
hydrocarbons as well as carbon monoxide of engine 
exhaust to harmless carbon dioxide and water vapor. 


Gray & Rogers, Dept. SM, 12 South Twelfth Street, 


Philadelphia 7, Pa. 


Scintillometer 


Fig. 2 


for use in geological survey work such as uranium pros- 


A new scintillometer , deve loped particularly 


pecting, exploration for oil, and prospecting for non 


IO) 


radioactive minerals associated with uranium, is 


times more sensitive than Geiger type counters. It is 
used for making production checks in radioactive ore 
processing and for field and laboratory radioactive ore 
assaying. Some nongeophysical uses of the scintillometer 
are civil defense radiation monitoring and _ personnel 
training, general health physics contamination monitor- 
ing, and isotope tracing in industry. The scintillometer 
rapidly and accurately detects and measures gamma 
radiation within wide limits under extended ranges of 
The Radia¢ 
12nd Street 


Company, 


, New 


temperature and humidity. 


Inc., Dept. SM, 489 Fifth Avenue 
York 17.) 
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JOHN 


cal side of human life.—B.G. 

O A STRICTLY logical mind the method 

of the development of thought must be a 

perplexing, even irritating matter. Its course 
is not so much like the simple curve described by a 
bullet as it speeds its way to a mark, as it is like 
the devious tacking of a sail boat upon a heavy 
sea with changeable winds. It would be difficult to 
find a single problem during the whole record of 
reflective thought which has been pursued consis- 
tently until some definite result was reached. It gen- 


erally happens that just as the problem becomes de- 
fined, and the order of battle is drawn, with contest- 
ants determined on each side, the whole scene 
changes; interest is transferred to another phase of 
the question, and the old problem is left apparently 


suspended in mid air. It is left, not because any 


ictory solution has been reached; but interest 
vusted. Another question which seems more 


tant has claimed attention. If one, after a 


: S paper was delivered as a public lecture during 
ul mer Quarter’s work of the University of Chicago 
| account for the lack of reference to other articles 
on the subject. I would call special attention, 

to Mr. Leslie Stephen on “Natural Selection 
cs,” in the Contemporary Review, and the article 


Carus in The Monist, Vol. IV, No. 3, on “Ethics 





Cosmic Order.” 
inted from The Monist, Vol. VIII 


1897-1901 


volution and Ethics * 


DEWEY 


The reprinting of this penetrating essay by John Dewey, surely one of his 
only because it is half-forgotten and difficult to procure except in good libraries, 
because one can find in it the germ of so many 0; the lines of thought fruitfully pursued by Alfred E. 
Emerson in the companion essay. It is good to take stock of the progress of thought in a particular 
field, of the history of particular ideas, especially in the light of the remarks made by John Dewe} 
opening paragraph. Only in this way can we single out and appreciate the truly original. These two essays 
span a half-century of thought about the relation between evolutionar) 


ver) best, is well justified not 
but also and especiall 


in his 


processes and the moral and ethi- 


generation or a century, reviews the controversy and 
finds that some consensus of judgment has finally 
been reached, he discovers that this has come about, 
not so much through exhaustive logical discussion, 
as through a change in men’s points of view. The 
solution is psychologically, rather than logically, 
justified. 

called to mind as [| 
undertake the discussion of the question of the re- 


This general reflexion is 


lation of evolution and ethics. A generation ago 


interest was in the exact relation between 
We 


concerned with reducing this difference to the low- 


the entire 


man and the lower animals. had one school 
est possible limits and urging that the consciousness 
of man, intellectual and moral, as well as his physi- 
cal nature, might be considered a direct inheritance 
through easy gradations from some form of the 
anthropoid ape. We had anothe school equally 
concerned with magnifying the difference, making 
it, if possible, an unbridgeable chasm. It would be a 
bold man who would say that this controversy has 
been settled by the actual weight of concrete de- 
tailed evidence, or even that it has been very far 
throw light 


advanced. The writings which really 


on the question, in either direction (so far as the 


facts are concerned and not merely general con- 








siderations 
the fingers of the two hands. Yet suddenly we find 


, can probably be easily numbered on 


that discussion of this question has practically 
ceased, and that what engages controversy is the 
relation of what I may call the evolutionary con- 
cepts in general to the ethical concepts. Points of 
agreement and disagreement between the ideas 
involved in the notion of evolution and those in- 
volved in the notion of moral conduct are searched 
for. It is the state of the imagination and the direc- 
tion of interest which have changed. 

It is the latter question which I purpose to discuss 
to-day. This particular phase of the problem was 
precipitated, if not initiated, by the late Professor 
Huxley in his Romanes lecture for 1893 on “Evolu- 
tion and Ethics.” It is some points in that address 
which I shall take as my text,—not for the sake 
of directly controverting them, but as convenient 
points of departure for raising the questions which 
seem to me fundamental. In that lecture, as you 
will all remember, Mr. Huxley points out in his 
incisive and sweeping language certain differences 
between what he terms the cosmic and the ethical 
processes. ‘Those who recall the discussion following 
the lecture will remember that many felt as if they 
had received a blow knocking the breath out of 
their bodies. ‘To some it appeared that Mr. Huxley 
had executed a sudden volte-face and had given up 
his belief in the unity of the evolutionary process, 
accepting the very dualistic idea of the separation 
between the animal and the human, against which 
he had previously directed so many hard blows. To 
some conservative thinkers it appeared that Saul 
had finally shown himself among the prophets. The 
lecture was deplored or welcomed according to the 
way one interpreted it with reference to his own 
prepossessions. 

The position taken by Huxley, so far as it con- 
cerns us here, may be summed up as follows: The 
rule of the cosmic process is struggle and strife. The 
rule of the ethical process is sympathy and co- 
operation. The end of the cosmic process is the 
survival of the fittest; that of the ethical, the fitting 
of as many as possible to survive. Before the ethical 
tribunal the cosmic process stands condemned. The 
two processes are not only incompatible but even 
opposed to each other. “Social progress means the 
checking of the cosmic process at every step and the 
substitution for it of another, which may be called 
the ethical process; the end of which is not the 
survival of those who happen to be the fittest in 
respect of the whole of the conditions which exist, 
but of those who are ethically the best. The practice 
of that which is ethically best—which we call good- 


ness or virtue—involves a course of conduct which 





in all respects is opposed to that which leads +, 
success in the cosmic struggle for existence. . . . Th, 
cosmic process has no sort of relation to moral end 2 





The imitation by man is inconsistent with the firy 
principles of ethics. Let us understand once fo; 
all that the ethical progress of society depends, no; 
on imitating the cosmic process, still less in running 
away from it, but in combating it.” (Ethics an; 
Evolution, pp. 81-83, et passim.) 

Even in the lecture, however, Mr. Huxley used 
certain expressions which show that he did not hold 
to this opposition in a sense which meant the sy. 
render of his previous evolutionary convictions 
Thus he says that the ethical process, “‘strictly speak. 
ing, is part of the general cosmic process, just as 
the governor in a steam engine is part of the mech- 
(Note, p. 115.) 
essay (published as Prolegomena), aroused some. 
what by the clamour which the lecture had called 
forth, he makes his position even clearer. Here }y 
illustrates his meaning by referring to the two hands 
as used in stretching or pulling. Each is opposed 
to the other, and yet both are manifestations of t! 
same original force (p. 13). It is not that the 
ethical process is opposed to the entire cosmic p: 
cess, but that part of the cosmic process which is 
maintained in the conduct of men in society, 
radically opposed both in its methods and its aim: 
to that part of the cosmic process which is exhibited 
in the stages of evolution prior to the appearance 
of socialised man upon the scene. 

He makes this point clearer by reference to th 
analogy of a garden. (Pp., 9-11.) Through t! 
cosmic process, independent of man, certain plants 


anism of the engine.” In a later 


have taken possession of a piece of soil because th 

are adapted to that particular environment. Man 
enters and roots out these plants as noxious weeds 
or at least as useless for his purposes. He introduces 
other plants agreeable to his own wants and aims 
and proceeds at once to modify the environment; 
if necessary, changing the soil by fertilisation, build- 
ing walls, altering conditions of sunlight and mo. 
ture so as to maintain his garden as a work oi art 

an artifice. This artificial structure, the one medt 
cated by man’s aims and efforts, is so opposed to thi 
natural state of things that if man lets up 

ardor, the continuity, of his labors, the n 





forces and conditions reassert themselves, the wall 
crumbles, the soil deteriorates, and the garden 1 
finally once more overgrown with weeds. 
Mr. Huxley is a trenchant writer, and his 
trations hold the mind captive. But possibly | ther 


consideration of this very illustration will p 
a different conclusion. Illustrations are two 
swords. There is no doubt in my mind of th 
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ness of the analogy. The ethical process, like the 
activity of the gardener, is one of constant struggle. 
We can never allow things simply to go on of them- 
selves. If we do, the result is retrogression. Over- 
sight, vigilance, constant interference with condi- 
tions as they are, are necessary to maintain the 
ethical order, as they are to keep up the garden. 
The problem, however, is to locate this opposition 
and what it 


means in the light of our idea of the evolutionary 


interference,—to interpret it, to say 
process as a whole. 

Thus considering the illustration, the thought 
suggests itself that we do not have here in reality 
a conflict of man as man with his entire natural 
environment. We have rather the modification by 
! one part of the environment with reference 
to another part. Man does not set himself against 
the state of nature. He utilises one part of this state 
in order to control another part. It still holds that 
“nature is made better by no mean, but nature 
makes that mean.” The plants which the gardenet 
introduces, the vegetables and fruits he wishes to 

te, may indeed be foreign to this particulat 
nvironment; but they are not alien to man’s en- 
1 ent as a whole. He introduces and main- 
all art conditions of sunlight and moisture to 

this particular plot of ground is unaccus- 
tor but these conditions fall within the wont 
of nature as a whole. 


may appear as too obvious considerations 


ot rth mentioning. Surely they could not have 


Mr. Huxley for a moment. Yet it is possible 
r bearing escaped him; for, if I mistake 
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John Dewey, third from left, with some of his colleagues at Ann Arbor in the late nineteenth century. 


not, when we allow our mind to dwell upon such 
considerations as these, the entire import of the 
illustration changes. We are led to conceive, not of 
the conflict between the garden and the gardener; 
between the natural process and the process of art 
dependent upon human consciousness and effort. 
Our attention is directed to the possibility of in- 
terpreting a narrow and limited environment in the 
light of a wider and more complete one,—of read- 
ing the possibilities of a part through its place in 
the whole. Human intelligence and effort intervene, 
not as opposing forces but as making this connexion. 
When Huxley says that “the macrocosm is pitted 
the that 
that the history ef civili- 


against microcosm: man is subduing 
nature to his higher ends; 
sation details the steps by which we have succeeded 
in building up an artificial world within the 
cosmos; that there lies within man a fund of energy 
operating intelligently and so far akin to that 
which pervades the universe that it is competent 
to influence and modify the cosmic process,”’—he 
says to my mind that man ts an organ of the cosmic 
process in effecting its own progress. ‘This progress 
consists essentially in making over a part of the 
environment by relating it more intimately to the 
environment as a whole; not, once more, in man 
setting himself against that environment. 

Huxley himself defines the issue in words already 
quoted in which he contrasts the survival of those 
who “may happen to be the fittest 7m re spect of the 


whole of the which exist, 


of those who are the best.” 


to the survival 
| he 


italicised sums up the whole problem. It is granted 


conditions 


ethically 


( lause 








without argument that the fittest with respect to a 
limited part of the environment are not identical 
with the ethically best. Can we make this concession, 
however, when we have in mind the whole of the 
existing conditions? Is not the extent to which Mr. 
Huxley pushes his dualistic opposition, are not 
many of the popular contrasts between the natural 
and the ethical, results of taking a limited view of 
the conditions with respect to which the term ‘“‘fit” 
is used? In cosmic nature, as Mr. Huxley says, what 
is fittest depends upon the conditions. If our hemi- 
the 
fittest might leave us with nothing but lichens, dia- 


sphere were to cool again, the “survival of 
tomes, and such microscopic organisms as that 
which gives red snow its color.” We cannot work 
this idea one way without being willing to work it 
in the other. The conditions with respect to which 
the term “‘fit” 
ing social structure with all the habits, demands, 


must now be used include the exist- 


If so, we have 
reason to conclude that the “fittest with respect to 
the whole of the conditions” 


and ideals which are found in it. 


is the best; that, in- 
deed, the only standard we have of the best is the 
discovery of that which maintains these conditions 
in their integrity. The unfit is practically the anti- 
social. 

Loose popular argument—Mr. Huxley himself 
hardly falls into the pit—is accustomed to suppose 
that if the principle of the struggle for existence and 
survival of the fittest were rigorously carried out, it 
would result in the destruction of the weak, the 
sickly, the defective, and the insane. An examin- 
ation of this popular assumption may serve to il- 
luminate the point just made. We are all familiar 
with Fiske’s generalisation that civilisation is a prod- 
uct of the prolongation of the period of infancy; 
that the necessity of caring for offspring not able 
to take care of themselves, during a continually 
lengthening period, stimulated the affection and 
care, the moral germs of social life, and required 
the foresight and providence that were the germs 
of the industrial arts upon which society depends. 
Mr. Fiske’s contention, whether true or false, is 
worth putting over against the popular assumption. 
How far are we to go in the destruction of the help- 
less and dependent in order that the “fit” may sur- 
vive? Clearly in this case the infant was one who 
was “fit,” not only in ethical terms but in terms oi 
furthering the evolutionary process. Is there any 
reason to suppose that the dependent classes are not 
equally “fit” as present, when measured by the 
whole of the conditions as a standard? 

We may imagine a leader in an early social group, 
when the question had arisen of putting to death 
the feeble, the sickly, and the aged, in order to give 
that group an advantage in the struggle for exist- 
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ence with other groups; 


we may imagi 


say, speaking as follows: “No. In order that \, 
may secure this advantage, let us pres¢ Dadi 


classes. It is true for the moment that they sak; 


additional drain upon our resources, and an a¢. 
ditional tax upon the energies which mig!it othe. 


wise be engaged in fighting our foes. But i 
after these helpless we shall develop habits of f, 
sight and forethought, powers of looking betor: 

after, tendencies to husband our means, which s] 
ultimately make us the 
shall group loyalty, feelings , 
solidarity, which shall bind us together by sy 


foster habits of 


close ties that no social group which has not cult. 
vated like feelings through caring for all its mep. 


bers, will be able to withstand us.” In a word, su 
conduct would pay in the struggle for existenc 
well as be morally commendable. 


If the group to which he spoke saw any way 


tide over the immediate emergency, no on 
gainsay the logic of this speech. Not only 
longation of the period of dependence, but 


multiplication of its forms, has meant histori 
increase of intelligent foresight and planning, 
increase of the bonds of social unity. Who shall s 


that such qualities are not positive instruments ir 


the struggle for existence, and that those who sti 
late and call out such powers are not among 
“fit to survive”? If the deer had never developed 
timidity and skill in running away, the tiger and t 
wolf had never shown their full resources in | 
way of courage and power of attack. Again, pr 
tion is better than cure, but it has been thro 
trying to cure the sick that we have learned | 
to protect the well. 

I have discussed this particular case in the h 
of enlarging somewhat our conception of what 
meant by the term “fit”: to suggest that wi 
the habit of interpreting it with reference to 
environment which long ago ceased to be. | 
which was fit among the animals is not fit ai 
human beings, not merely because the animals v 
non-moral and man is moral; but because the 
ditions of life have changed, and because thet 
no way to define the term “fit? excepting t 
these conditions. ‘The environment is now d 
a social one, and the content of the term ‘ 
to be made with reference to social ada} 
Moreover, the environment in which we 1 
is a changing and progressive one. Every 01 


have his fitness judged by the whole, includ 


anticipated change; not merely by referenc« 
conditions of to-day, because these may be ¢ 
morrow. If one is fitted simply to the preset 


not fitted to survive. He is sure to go under. .\ pa! 


of his fitness will consist in that very fl 
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; him to adjust himself without too 


Bu sudden and unexpected changes in his 
Birr We have then no reason here to op- 
pos’ cal process to the natural process. ‘The 
dem x those who are fit for the conditions 
of in one case as well as in the other. It 
Gs th tions which have changed.? 

Let in our attention from the idea of “‘fit- 
Bess’ hat of the process or method—the 
Bory yr existence.” Is it true that in the moral 
gphe , struggle must cease, or that we must turn 
purse! esolutely upon it, branding it as immoral? 
Dr, as the case of the idea of fitness, is this 


struggle as necessary to the ethical as it is to the 


Pbiolovical? In reality, the idea of struggle for exist- 


ence is controlled by the environment in which 
that struggle is put forth. That which is struggle 
for life, and successful struggle, at one time, would 
be inert supineness or suicidal mania at another. 
This is as true of varying periods in animal develop- 
ment as it is of the human contrasted with the ani- 
mal. The nature of the struggle for existence is con- 
stantly modifying itself, not because something else 
js substituted for it, much less opposed to it; but be- 
cause of the conditions of life change, the modes of 


living must change also. That which would count 


jn the Carboniferous period will not count in the 
Neozoic. Why should we expect that which counts 
among the carnivora to count with man,—a social 
animal? If we do not find the same qualities effec- 
tive (and hence to be maintained) in both cases; 
or if we find that opposed qualities are called for, 
what right have we to assume that what was once 
effected by the struggle for existence has now to be 
accomplished by another and opposed force? 

The term 
used in two quite different senses by Mr. Huxley. 


“struggle for existence” seems to be 
In one case it means practically simply self-asser- 
tion. [ do not see that the struggle for existence is 
anything more than living existence itself. Life 
tends to maintain itself because it is life. The par- 
ticular acts which are put forth are the outcome of 
that is there; they are its expression, its 
manifestation. 

Self-assertion in this sense carries with it no im- 


moral connotation, unless life by its very nature is 
Immortal. But Huxley also uses “struggle for exist- 
ence’ with a distinctly selfish meaning. He speaks 
sely it may be said, and that is just the reason 
a seed Ye 

tha Huxley insists upon the opposition of the natural 
and ‘thical. I cannot avoid believing that this is what 
Mr ley really had in mind at the bottom of his con- 
Sci But what he says is not that the form and con- 
_ tness, of struggle for existence, and of selection, 
ch vith the change of conditions, but that these con- 
ce] all applicability. And this is just the point 
ul ission. 
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of the “ape and tiger promptings” as branded with 
the name of sins. (P. 52). He identifies self-assertion 
with “the unscrupulous seizing upon all that can be 
of all that can be 
It “thrusts aside or 


grasped; the tenacious holding 

kept.” (P. 51.) It is “ruthless.” 

treads down all competitors.” It 

atorial theory of existence.” (P. 82.) Hence it is a 

‘powerful and tenacious enemy to the ethical.” 
r. &. 

Surely, all this is rhetoric rather than philosophy 
or science. We inherit our impulses and our tend- 
encies from our ancestors. These impulses and tend- 
encies need to be modified. They need to be curbed 
and restrained. So much goes without saying. The 


“involves the gladi- 


question is regarding the nature of the modification ; 
the nature of the restraint, and its relation to the 
original impulses of self-assertion. Surely, we do 
not want to suppress our animal inheritance; nor do 
we wish to restrain it absolutely,—that is, for the 
mere sake of restraint. It is not an enemy to the 
moral life, simply because without it no life is pos- 
sible. Whatever is necessary to life we may fairly 
assume to have some relevancy to moral living. 
More than this is true. That self-assertion which 
we may call life is not only negatively, but positively 
a factor in the ethical process. What are courage, 
persistence, patience, enterprise, but 
forms of the self-assertion of those impulses which 
make up the life process? So much, I suppose, all 
would grant; but are temperance, chastity, benevo- 
lence, self-sacrifice itself, any less forms of self- 
assertion? Is not more, rather than less strength, 
involved in their exercise? Does the man who defi- 
and resolutely sets about obtaining some 
needed reform and with to that need 
sacrifices all the common comforts and luxuries of 
life, even for the time being social approval and 


initiation, 


nitely 
reference 


reputation, fail in the exercise of self-assertion? 
The simple fact of the case is of course that these 
promptings, even the promptings of the “tiger and 
the ape,” are, simply as promptings, neither moral 
nor immoral; no more sins than they are saintly 
attributes. They are the basis and material of all 
acts whatsoever, good and bad. They become good 
when trained in a certain way, just as they become 
bad when trained in another way. The man who 
regards his animal inheritance as evil in and of 
itself apart from its relation to aims proposed by 
his intelligence, has logically but one recourse.—— 
to seek Nirvana.* With him the principle of self- 


It is passing strange that Mr. Huxley should not have 
seen that the logical conclusion from his premises of this 
extreme opposition are just those which he has himself set 
forth with such literary power earlier in his essay, (pp. 


63-68 That he did not shows, to my mind, how much 
he takes the opposition in a rhetorical, not a practical, 
sense 








negation becomes absolute. But with all others, the 
men and women whom Mr. Huxley is presumably 
addressing, self-restraint is simply a factor within 
self-assertion. It relates to the particular ways in 
which self-assertion is made. 

[ may appear here to have ignored Huxley’s dis- 
tinction between the struggle for existence and the 
. The former it will 
be said, he uses in a definite technical sense as mean- 
ing simply the struggle for the perpetuation of life, 
apart from the kind of life led, and as exhibiting 
itself in direct conflict with others, leading to the 
elimination of some. That struggle for existence it 


struggle for happiness (p. 40 


may be surely said, is not to be continued within the 
ethical process. The struggle for existence relates, 
he says, simply to the “means of living.” Besides 
that we have the struggle for happiness, having to 
do with the uses to which these means are put,—the 
values which are got out of them, the ends. 

I reply in the first place, that Mr. Huxley con- 
tradicts himself on this point in such a way that one 
would be quite justified in ignoring the distinction; 
and in the second place, that I am not able to see 
the validity of the distinction. 

As to Mr. Huxley’s self-contradiction, he asserts 
ina number of places that the struggle for existence 
as such (as distinct from the struggle for happiness 
has now come to an end. It held only in the lower 
social forms when living was so precarious that 
people actually killed each other, if not for food, at 
least to secure the scanty store of food available. 
If it holds now at all it is simply among the small 
criminal class in society (p. 41). Now Mr. Huxley 
not only takes this position, but from a certain 
point of view is bound to take it. If the struggle is 
sull going on, selection is still occurring, and there 
is every reason to suppose that as heretofore, it is 
a distinct agent in social progress; and Mr. Huxley 
is bound to hold that natural selection no longer 
operates in social progress and that therefore we 
must have But if the 
struggle for existence has thus ceased of itself within 


recourse to other means. 


any given human society, what sense is there in 
saying that it is now “a tenacious and powerful 
enemy with which ethical nature has to reckon”? If 
it has died out because of the change of conditions, 
why should the ethical process have to spend all 
its energy in combating it? “Let the dead bury their 
dead.””* 

In other words, Mr. Huxley himself is practically 

* Here is his flat contradiction: ‘Men in society are un- 
doubtedly subject to the cosmic process. ... The struggle 
for existence tends to climinate those less fitted to adapt 
themselves to the circumstances of their existence” (p. 
81). Compare this with pp. 15, 36, 38, and the other 
passages referred to above. 





unable to limit the meaning of the phras: 
to this narrow import. He ‘as } 
self to widen it so as to include not only th 


bh) 


for existence 


for mere continuance of physical existenc: al 
whatever makes that life what it is. The distinct; 





between the struggle for existence and the strye 

for happiness breaks down. It breaks down, | ta! 
it, none the less in animal life itself than it does } 
social life. If the struggle for existence on the ; 

of the wolf meant simply the struggle on his nan 
to keep from dying, I do not doubt that t! dues 
would gladly have compromised at any time upo 
the basis of furnishing him with the necessary {oy 
including even an occasional bowl of mutto, 
broth. The fact is the wolf asserted himself as ; 
wolf. It was not mere life he wished, but the life o! 
the wolf. No agent can draw this distinction } 

tween desire for mere life and desire for happy |i 


for himself; and no more can the spectator intelli. 
gently draw it for another. 

What then is the conflict, the tension, which 1s 
necessary factor in the moral life—for be it reme 
bered there is no difference of opinion with M 
Huxley upon this point? The sole question 
whether the combat is between the ethical process 
such, and the cosmic, natural, process as such. | 
outcome of our previous discussion is that it can 
be the latter because the natural process, th 
called inherited animal instincts and prompti 
are not only the stimuli, but also the materials, 
To them absolutely 
distinct from giving them a definite turn or dir 
tion, is to lessen the efficiency of moral cond 
Where then does the struggle come in? Evident 
in the particular turn or direction which is given| 


moral conduct. weaken 


the powers of the animal nature making up thi 
mediate content of self-assertion. But once m 
what does this turn or direction mean? Simp! 
take it, that an act which was once adapted to g! 
conditions must now be adapted to other conditions 
The effort, the struggle, is a name for the necessit 
of this re-adaptation.’ The conditions which ori: 
inally called the power forth, which led to its “‘sele: 
tion,” under which it got its origin, and formatio! 
have ceased to exist, not indeed, wholly, but in su 
part that the power is now more or less irrelevan 
Indeed, it is not now a “power” in the sense of bein: 
a function which can without transformation ope! 
ate successfully with reference to the whole set | 
existing conditions. Mr. Huxley states the whol 
case when he says that “in extreme cases man doe’ 


htrest 
LLCS 


his best to put an end to the survival of the 


‘I have developed this conception psychologi 
the Philosophical Review for Jan. 1897, in an art 
upon the Psychology of Effort. 
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iys by the axe and rope.” ‘The phrase, 
§ former days” contains the matter in 
Just because the acts of which the 
; and impulses are the survival, were the 


yr 
s yy-gone days they are not the fittest now. 
rhe ‘le comes, not in suppressing them nor in 
subs ie something else for them; but in recon- 
stit hem, in adapting them, so that they will 
fune with reference to the existing situation. 

his. | take it, is the truth, and the whole truth, 
contained in Mr. Huxley’s opposition of the moral 
and the natural order. The tension is between an 
organ adjusted to a past state and the functioning 
required by present conditions. And this tension 


demands reconstruction. This opposition of the 
structure of the past and the deeds of the present 
is precisely that suggested in the discussion of the 
lJustrative garden. The past environment is related 
to the present as a part to a whole. When animal 
life began on land, water became only one factor in 
the conditions of life, and the animal attitude to- 
vards it was changed. It certainly could not now 
vet along without a water-environment, much less 
could it turn against it; but its relations to moisture 
as a condition of life were profoundly modified. An 


embryonic Huxley might then have argued that 
the future success of animal life depended upon 
combating the natural process which had previously 
maintained and furthered it. In reality the demand 
was, that which was only a part should be treated 
as such, and thus subordinated to the whole set of 
conditions. 

that “na- 
ture Is always tending to reclaim that which her 


lhus when Mr. Huxley says (p. 12) 


child, man, has borrowed from her and has ar- 
ranged in combinations which are not those favored 
by the general cosmic process,” this only means that 
the environment minus man is not the same en- 
vironment as the one that includes man. In any 
other sense these “combinations” are favored by 


the general cosmic process,—in witness whereof 
man through whom that process works has set his 
‘ign and seal. That if you took man out of this 
process things would change, is much like saying 
that if they were different they would not be the 
‘amie; or, that a part is not its own whole. 


'here are many signs that Mr. Huxley had Mr. 


Spencer in mind in many of his contentions; that 
what he is really aiming at is the supposition on the 
part of Mr. Spencer that the goal of evolution is 
a plete state of final adaptation in which all is 
pr ind bliss and in which the pains of effort 

reconstruction are known no more. As 


this insipid millennium, Mr. Huxley is cer- 
ight in calling attention to the fact that the 
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ethical process implies continual struggle, conquest, 
and the defeats that go with conquest. But when 
Mr. Huxley asserts that the struggle is between the 
natural process and the ethical, we must part com- 
pany with him. He seems to assert that in some fat 
century it may be possible for the ape and the tige 
to be so thoroughly subjugated by man that the 
“inveterate enemy of the moral process” shall finally 
be put under foot. Then the struggle will oceu 
against the environment because of a shortage ot 
food. But we must insist that Mr. Huxley is her 
falline into the very charges which he has brought 
against Mr. Spencer’s school. ‘Vhe very highest 
habits and ideals which are organising to-day wit! 
reference to existing conditions will be just as much 
and just as little, an obstacle to the moral conduct 
of man millions of years from now, as those of the 
ape and the tive! are to us. So far as they represent 
the survival of outworn conditions, they will de- 
mand re-constitution and re-adaptation, and that 
modification will be accompanied by pain. Growth 
always costs something. It costs the making ove! 
of the old in order to meet the demands of the new 

This struggle, then, is not more characteristic o! 
the ethical process than it is of the biological. Long 
before man came upon the earth, long before any 
talk was heard of right and wrong, it happened 
that those who clung persistently to modes of action 
which were adapted to an environment that had 
passed away, were at a disadvantage in the strugel 
for existence, and tended to die out. The factors 
Mr. Huxley 


much stress have been present ever since the be- 


of the conflict upon which lays so 
ginning of life and will continue to be present 
long as we live in a moving, and not a static world 


What he 
adaptation, 


insists upon is reconstruction and_ re- 
modification of the present with refer- 
ence to the conditions of the future. 

With the animal it was simply the happy guess, 
the chance. In society there is anticipation; wit] 
man it is the intelligent and controlled foresight. 
the necessity of maintaining the institutions which 
have come down to us, while we make over thes« 
institutions so that they serve changing conditions 
To give up the institutions is choas and anarchy 
the 


and fossilisation. ‘The problem is the reconciliation 


to maintain institutions unchanged is deat! 
of unbridled radicalism and inert conservatism, i! 
a rnovement of reasonable reform. Psychologicalls 
the tension manifests itself as the conflict betwee1 
habits and aims: a conflict necessary, so far as we 
can see, to the maintenance of conscious life. With- 
Yet if habits becom: 


adapted to the ends 


out habits we can do nothing 
so fixed that they cannot be 


suggested by new situations. they are barriers to 











conduct and enemies to life. It is conflict with the 
end or ideal which keeps the habit working, a 
flexible and efficient instrument of action. Without 
this conflict with habits, the end becomes vague, 
empty, and sentimental. Defining it so that the 
habits may be utilised in realising it makes it of 
practical value. This definition would never occur 
were it not that habits resist it. 

Just as habits and aims are co-operating factors 
in the maintenance of conscious experience, just 
as institutions and plans of reform are co-workers 
in our social life, just as the relative antagonism 
between the two is necessary to their valuable final 
co-adaptation ; so impulse, call it animal if we will, 
and ideal, call it holy though we may, are mutually 
necessary in themselves and in their mutual opposi- 
tion,—necessary for the ethical process. It is well 
for the ideal that it meet the opposition of the im- 
pulse, as it is for the animal prompting to be held 
to the function suggested by the ideal. 

In locating and interpreting this tension, this 
opposition between the natural and the moral, I 
have done what I set out to do. There is one other 
point which it seems worth while to touch upon 
before leaving the matter. Three terms are always 
found together in all discussions of evolution— 
natural selection, struggle for existence, and the fit. 
The latter two of these ideas we have discussed in 
their bearings upon moral life. It remains to say a 
word or two upon natural selection. Mr. Huxley’s 
position on this point is not quite clear. As has been 
already suggested, it seems to be varying, if not 
actually self-contradictory. At times he seems to 
hold that since the struggle for existence has ceased 
in the social sphere, selection has ceased also to act, 
and therefore the work formerly done by it (if we 
may for the moment personify it as an agent) now 
has to be done in other ways. (See the passages re- 
ferred to on p. 331.) At other times he seems to hold 
that it is still going on but that its tendency upon the 
whole is bad, judged from the ethical standpoint, 
and therefore requires to be consciously counter- 
acted. 

Certainly the question of the scope of selection in 
the sphere of social life is confused. Does it still con- 
tinue or does it not? If it does operate, what are its 
modes of working? Many seem to suppose that we 
do not have it excepting where we intentionally 
isolate those whom we consider unfit, and prevent 
them from reproducing offspring; or that it is found 
only if we artificially regulate marriage in such a 
way as to attempt to select social and animal types 
considered higher at the expense of the lower. Mr. 
Huxley naturally considers selection in this sense, 
not only practically impossible, but intrinsically un- 
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desirable. But is this the only or the chief \jeap}, 


of natural selection? Does it follow that soc | sele,. 


tion, to use a term employed by late writers 


something radically different from natural selectioy 

The belief that natural selection has ceased ; 
operate rests upon the assumption that ther» is op 
one form of such selection: that where prov 


ment is indirectly effected by the failure oi specie 
of a certain type to continue to reproduce ; carryinp 


with it as its correlative that certain variations co 


tinue to multiply, and finally come to possess thy 


land. This ordeal by death is an extremely impo; 


tant phase of natural selection, so called. That jt 
has been the chief form in pre-human life will } 
here admitted without discussion; though douybh. 


less those having competent knowledge of detai 
have good reason for qualifying this admissio: 


However, to identify this procedure absolutely wit! 


selection seems to me to indicate a somewhat eros 


and narrow vision. Not only is one form of life a 


a whole selected at the expense of other forms, | 
one mode of action in the same individual is cor 


stantly selected at the expense of others. ‘There ‘s 


not only the trial by death, but there is the trial | 


the success or failure of special acts—the counter: 


part, I suppose, of physiological selection so call 
We do not need to go here into the vexed qui 
tion of the inheritance of acquired characters. \\ 


know that through what we call public opinion and 
education certain forms of action are constant) 
stimulated and encouraged, while other types are a 


constantly objected to, repressed, and punishe 


What difference in principle exists between this 
mediation of the acts of the individual by societ, 


and what is ordinarily called natural selection, 
am unable to see. In each case there is the reacti 


of the conditions of life back into the agents in such 
a way as to modify the function of living. ‘That 1 
one case this modification takes place throug! 


changes in the structure of the organ, say the ¢\ 


requiring many generations to become activ 
while in the other case it operates within the hi 
of one and the same individual, and affects the uses 
to which the eye is put rather ‘han (so far as we 
can tell) the structure of the eye itself, is not ‘ 
reason for refusing to use the term “natural selec: 


tion.”’ Or if we have limited that term to a narrow 
technical meaning, it is certainly no reason for! 


p] 


P. 


fusing to say that the same kind of forces are 
work bringing about the same sort of results. It we 


personify Nature, we may say that the influent 


of education and social approval and disapproval 12 
modifying the behavior of the agent, mark simp! 


the discovery on the part of Nature of a 
and more economical form of selection tl 
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believe? 


Fown needs. This is the very meaning of 


B ceased 


b y known. The modification of struc- 
t ily not an end in itself. It is simply one 
Devi anging function. If other means can 
b vhich do the work more efficiently, then 
e better. Certainly it marks a distinct 


oO mm 
bain te mplish this modification in one and the 
Psame ration rather than to have to trust to the 
divine if the series of forms through a sequence 
pi generations. It is certainly implied in the idea of 
natural selection that the most effective modes of 
\ariation should themselves be finally selected. 

But Mr. Huxley insists upon another distinction. 


Stated in terms of the garden illustration, it is that: 
The tendency of the cosmic process is to bring 
Eabout the adjustment of the forms of plant life to 
the current conditions; the tendency of the horti- 


| 


Fcultural process is the adjustment of the needs of 


Mthe forms of plant life which the gardner desires to 
yaise.” This is a very common antithesis. But is it 
as absolute and sweeping as we generally affect to 
Every living form is dynamically, not 
simply statically, adapted to its environment. I 
mean by this it subjects conditions about it to its 
“adjust- 
ment”; it does not mean that the life-form passively 
accepts or submits to the conditions just as they are, 
hut that it functionally subordinates these natural 


circumstances to its own food needs. 


jut this principle is of especial importance with 
reference to the forms in which are found the lines 
of progressive variation. It is, relatively speaking, 
true of the weeds and gorse of the patch of soil 
trom which Mr. Huxley draws his illustration, that 
they are adjusted to current conditions. But that is 
simply because they mark the result, the relatively 
finished outcome of a given process of selection. 
They are arrested forms. Just because the patch 
has got into equilibrium with surrounding condi- 
tions progressive variation along that line has 
If this were all the life in existence, there 


vould be no more evolution. Something, in other 


words, did not adapt itself to “current conditions,” 
and so development continued. 

It would be ungrateful in any discussion of this 
not to refer to Malthus’s classis illustration 
not big enough for 


bibs 
of the feast spread by nature 
the invited guests. It is supposed, in its application 


‘to struggle for existence and selection, that this 


“tieans that the life-forms present struggle just to 
get are of the food that is already there. Such 


le for a quota of food already in existence, 
sult, through selection, in perfecting a spe- 
ady in existence, and thus in fixing it. It 


co ‘t give rise to a new species. The selection 
.' iarks progress is that of a variation which 
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creates a new food supply or amplifies an old one. 
The advantage which the variation gives, if it 
tends towards a new species, is an organ which 
opens up a wider food environment, detects new 
supplies within the old, or which makes it possible 
to utilise as food something hitherto indifferent or 
alien. The greater the number of varieties on a 
given piece of soil, the more individuals that can 
maintain a vigorous life. The new species means a 
new environment to which it adjusts itself without 
interfering with others. So far as the progressive 
varieties are concerned, it is not in the least true 
that they simply adapt themselves to current con- 
ditions; evolution is a continued development of 
new conditions which are better suited to the needs 
of organisms than the old. The unwritten chapter 
in natural selection is that of the evolution of en- 
vironments. 

Now, in man we have this power of variation and 
consequent discovery and constitution of new en- 
vironments set free. All biological process has been 
effected through this, and so every tendency which 
forms this power is selected; in man it reaches its 
climax. So far as the individual is concerned, the 
environment (the specific conditions which relate 
to his life) is highly variable at present. The growth 
of science, its application in invention to industrial 
life, the multiplication and acceleration of means 
of transportation and intercommunication, have 
created a peculiarly unstable environment. It shifts 
constantly within itself, or qualitatively, and as to 
its range, or quantitatively. Simply as an affair of 
nature, not of art (using these terms in Mr. Huxley’s 
sense) it is a profitable, an advantageous thing that 
structural changes, if any occur, should not get too 
set. They would limit unduly the possibility of 
change in adaptation. In the present environment, 
flexibility of function, the enlargement of the range 
of uses to which one and the same organ, grossly 
considered, may be put, is a great, almost the su- 
preme, condition of success. As such, any change 
in that direction is a favorable variation which 
must be selected. In a word, the difference between 
man and animal is not that selection has ceased, 
but that selection along the line of variations which 
enlarge and intensify the environment is active as 
never before. 

We reach precisely the same conclusion with re- 
reached with 
“strug- 


have 
“fit” and 


spect to “selection” that we 

reference to the cognate ideas 
gle for existence.” It is found in the ethical process 
as it is in the cosmic, and it operates in the same 
way. So far as conditions have changed, so far as 
the environment is indefinitely more complex, wider, 
necessity and as a 


and more variable, so far of 
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biological and cosmic matter, not merely an ethical 
one, the functions selected differ. 

There are no doubt sufficiently profound distinc- 
tions between the ethical process and the cosmic 
process as it existed prior to man and to the forma- 
tion of human society. So far as I know, however, 
all of these differences are summed up in the fact 
that the process and the forces bound up with the 
cosmic have come to consciousness in man. That 
which was instinct in the animal is conscious im- 
pulse in man. That which was “tendency to vary” 
in the animal is conscious foresight in man. That 
which was unconscious adaptation and survival in 
the animal, taking place by the “cut and try” 
method until it worked itself out, is with man con- 
scious deliberation and experimentation. ‘That this 
transfer from unconsciousness to consciousness has 


of the moral from the unmoral. We have, how, 
no reason to suppose that the cosmic p: cess 
become arrested or that some new force })45 sy 
vened to struggle against the cosmic. Some ¢ 
logians and moralists, to be sure, welcomed Hux), 
apparent return to the idea of a dualism bet 
the cosmic and the ethical as likely to inure fa, 
ably to the spiritual life. But I question whe 
the spiritual life does not get its surest and ; 
ample guarantees when is is learned that the |; 
and conditions of righteousness are implicate 
the working processes of the universe; when 

found that man in his conscious struggles, jn 
doubts, temptations, and defeats, in his aspirat 


and successes, is moved on and buoyed up by ¢ 


forces which have developed nature; and thai 
this moral struggle he acts not as a mere individ 





immense importance, need hardly be argued. It is but as an organ in maintaining and carrying 


enough to say that it means the whole distinction ward the universal process. 


There were two age-old tendencies toward stagnation in scientific thought 
which those of youthful spirit had always to resist. One was the human weak- 
ness of accepting the uncorroborated say-so of eminent authorities, and the 
other was the human stupidity of regarding natural science as something di- 
visible into watertight compartments. Of course it was contended that such 
compartments, labelled Chemistry, Mycology, Bacteriology, etcetera, were never 
really fish-tanks for myopic specialists to swim about in, but merely convenient 
departments in one splendid and sunlit edifice of science, separated at the 
most by glass walls, decorated with the flags of all nations, and provided with 
innumerable intercommunicating doors. If so many stacks of old scientific 
papers got piled up on each side of the glass partitions that in the end no one 
could see through them, that was certainly regrettable; and if some of the 
doors were locked for periods ranging from a decade to a century, well, ihat 
but who wanted to work in a draught?—-E. C. Large, The 
Henry Holt & Co., 1940), p. 317. 


also was a pity 
Advance of the Fungi 
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UCH controversy occurs concerning the 
application of methods and _ principles 
from the natural sciences to the humani- 
ties and social sciences. Although sciences are di- 
vided according to their subject matter, they alli 
use a logical method for the attainment of self-cor- 
yecting knowledge, and the method may be applied 
t) a great variety of fields of inquiry. The essen- 
tial principles of the scientific method are: observa- 
ton by means of sensory perception, classification 
oi related facts, determination of causes and effects 
and the formulation of theoretical interpretations 
i conformity to the facts and their relations, the 
verification of relevant facts, and finally, the re- 
porting of facts, relationships, and interpretations 
in order that others may criticize, modify, and cor- 
pect the data and the conclusions. 
[here would seem to be no valid 


reason why 


* This is an expansion and revision of Chapter X in 

' Economic Life, Harper and Brothers, New York, 

‘3, reproduced here with the permission of the pub- 

dis] Chis book resulted from conferences of a study 

committee of The Federal Council of Churches under the 

iship of A. D. Ward. I am obligated to this group 

lor cr | discussion and, more recently, to the conference 

Che Unified Theory of Human Nature under the 

tmanship of Roy Grinker, Michael Reese Hospital, 

BU [ also owe much of my thinking on this subject 

3 ng personal friendships with W. C. Allee and 
R ’. Gerard. 
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symbols, culture, and ethics cannot be studied by 
the scientific method.'? It is true that science 1s 
based upon objective data, whereas ethics may arise 
in part from subjective feelings, but subjective data 
may be objectivized and analyzed. Psychologists 
constantly treat subjective emotions scientifically. 
The origins and the effects of subjective attitudes 
may be studied by the objective methods of psycho- 
logical and social science, in large part the same 
methods that are used in natural science. Subjec- 
tive concepts and emotions give rise to behavior in 
both animals and man. Both observation and ex- 
periment indicate that areas in the brain (hypo- 
thalamus) control emotional expressions such as 
anger and fear, while maternal care is controlled 
by other areas (cerebrum). It also has been demon- 
strated that hormones may affect behavior and in 
turn may be affected by emotions. There is no 
longer any question that emotions influence think- 
ing and that they respond in turn to the intellectual 
activity of the cerebral cortex. Psychosomatic medi- 
cine and hypnosis have demonstrated the relation 
between learned behavior and the physiology of 
the body. Scientific thinking cannot divorce itself 
from human emotions and human nature, but it 
can gradually discover the relations and interde- 
pendence of objective and subjective manifestations. 
that cold- 


There are some who feel so-called 








blooded scientific analysis takes away the response 
to beauty and the esthetic delight inherent in art 
and religion. The philosophy of esthetics is still in 
a crude form. However, there is some reason to 
think that the recognition of order and harmony 
in thought and ideas as well as in nature and the 
works of man may give rise to emotional pleasure 
akin to that derived from other forms of beauty. 
The motivation from esthetic emotions stimulates 
the scientist and the humanist alike. 

Many scientists would not agree with some of 
the above statements and would take the position 
that ethics, value, and beauty are not subject to 
scientific investigation. The contention of this essay 
is that a partial understanding of value systems is 
possible 
modern scientists advocate a scientific approach to 
ethics, a position that may be referred to as Natu- 
ralistic Ethics.* 

Man tends to rationalize his subjective attitudes. 
Ethical statements often are used to cover up more 
basic motivations and feelings. This conscious or 
unconscious hypocrisy is not dealt with in detail 
here. It is thought best to confine this discussion to 
ethics as it initiates and controls human behavior 
and social coordination. The psychological aspects 
of ethics are important but are left for further 
analysis to the psychologists. Knowledge of person- 
ality development is highly pertinent to the ensuing 
discussion, but time, space, and the competence of 
the author do not justify its inclusion. 

Because of the complexity of society, we may 
expect to find the scientific methods used in biology 
applicable to the social sciences rather than those 
used in the physical sciences. Biology handles in- 
tricate data and concepts. Neither biology nor 
ethics can ever become an exact science with rigid 
mathematical formulation or prediction. If a few 
factors influence a repeated event and these can be 
quantified, mathematical formulation and predic- 
tion are possible. In biology and the social sciences, 
however, a great many factors usually affect any 
given event, and these are seldom completely known 
or evaluated. In spite of the complexity of the 
subject matter, biology has made great advances 
in understanding and in controlling life processes. 
Progress in agriculture and in medicine demonstrate 
the applicability of basic biological science to com- 
plex activities and events. There would seem to be 
no intrinsic reason why social science, including 
the humanities and ethics, may not be expected to 
advance and to find applications in some measure 
commensurate with the rapid development of the 
biological sciences. 

We should not expect to find absolute truth by 


through scientific method. Numerous 
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means of the scientific method. Unprov: 
sibly unprovable assumptions are funda: ental , 
scientific method, for example, the vali: 





sory perception in bringing us into contact. wi 
reality. Relations of sensory experience are basic; 
the logic of science and all scientific truth is there. 
fore relative. So, likewise, our scientific kiowlede, 
of social science and ethics will remain re ive as 
will never become absolute.* 

Philosophical considerations, possibly beyond qi; 
scope of science, produce much argument and cop, 


troversy. For example, the relation of “js 
“ought,” if any, underlies any science of ethics 
Without attempting to settle this ancient probley 
it seems that value systems and attitudes evolve an 
are directed by dynamics similar to those found jp 
biological systems, and that our philosophical dif 
ficulties are more semantic than scientifically real 
Certain biological principles are found to be 
transferable to social science. Biology and anthyo. 
pology have clearly demonstrated that man ha 
evolved directly from certain higher animals. Noi 
only do his body and mental faculties show relation. 
ship to his primate relatives, but his society is based 
upon mammalian group behavior, 
family group behavior. These comparisons ma 
assist us in understanding fundamental principle; 
of societal coordination. For example, a social 
hierarchy founded upon dominance and subordina- 
tion learned through individual contacts is charac- 
teristic of many vertebrates, particularly in flocks 
of birds and in herds of mammals. A similar social 
hierarchy seems to be characteristic of man in his 
various social organizations."’ * The background o 
vertebrate group behavior should not be relied upon 
exclusively for a science of society. Insects also have 
evolved complex societies that illustrate certain 
social activities, for example, shelter building and 


particularly 


« 


agriculture.? Division of labor among adult ind 
viduals of the same sex is characteristic of insects 
and humans, but is only vaguely discernible in th 
subhuman mammals. 

We may conclude, therefore, that intricate social 


behavior evolves and is an expansion of biological 


antecedents, and biology should be able to supp! 


us with basic principles underlying social coordina- 


tion. There are many unique characteristics of tht 


societies of man, particularly those associated wit! 


language. Biology does not deal directly wit! soci! 


phenomena that are dependent upon symbolizatio! 


But these unique qualities do not prove the !ack 0! 


fundamental connecting principles between tt 


social and natural sciences. Probably the st dy 


the great bulk of human activities will properly 1 


C 


main within the field of the social sciences, 40 
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il only assist in laying foundations upon 


mM hict ocial scientist can build. Several inter- 
ined ences, particularly human geography, 
psy anthropology, and mathematics investi- 
Bate ; elate both natural and cultural phenom- 
Ba. ( ceasion the biologist may use principles 
Bisco | by the social scientist. The concept of 
vision of labor between parts of a whole now 
found universally applicable to all living things 
Avas first enunciated by students of human society. 
Homology and Analogy 

If we agree that scientific method and concepts 

fas used in the complex biological sciences may be 


Eapplicable to the study of ethics, we must validate 
the use of analogy. No biological group with the 
Bexception of social man possesses an ethics based 


pupon communication by symbols; therefore, the 
Hcomparison of ethical man to any other living sys- 
‘tem is through analogy. We may briefly state that 
‘comparative resemblances are classified into three 
‘ypes: fortuitous, homologous, and analogous. 


In the case of fortuitous resemblance the corre- 


Fjations of observed facts indicate no incidence be- 
‘vond that expected by chance, and no cause and 
‘effect relations can be established. Sympathetic 
“magic* and astrology may be cited as widely held 


beliefs of causation with little or no indication of 
any significant correlations beyond those that may 


‘be attributed to chance. 


Comparisons of homologues are used frequently 


in biology and are fundamental to much of our 
knowledge. Homologues are similar because they 
F possess the same intrinsic cause and effect relations. 


For example, the eyes of a gorilla, a chimpanzee, 
and a man are considered homologous because the 
data on the structure, physiology, and development 
of the eyes of these animals are interpreted as in- 


sdicating that identical genes or gene parts (self- 


replicating organic molecules) initiate identical de- 
velopmental processes that result in an identity of 
srowth and physiological function. These genes, 
n all probability, were present in the common an- 


pcestor of the gorilla, chimpanzee, and man, and 


have been passed from generation to generation 
through millions of years. 
llistrative homologues usually have only a pro- 
| of identity that seldom reaches one hundred 
percent. In consequence, differences occur asso- 
ciate’ with homologous similarities, and complete 
ide1 of compared organs or systems is rare. 
e study of ethics, we may apply the concept 
pathetic magic involves the attempt to injure a 
injuring his image. Hanging in effigy is a re- 
dern custom. 
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of homology to similarities of ethical practice with 
the same origin under the same guiding forces and 
passed from one individual to another by means 
of the same symbols with the same meanings. For 
example, similarities of ethics in different Christian 
sects may be considered socially homologous if they 
can be traced to the same historical source. 

Biological analogy refers to functional resem- 
blances arising independently of each other through 
the action of natural selection on different genetic 
systems. Analogous similarities are neither fortuitous 
nor homologous, but they appear through the action 
of similar extrinsic or environmental guiding forces. 
For example, the eye of an insect and the eye of a 
man have similarity in their image-perceiving func- 
tion, but there is no evidence that any genes initiat- 
ing eye development are the same in these two 
forms. The ancestral animals common to both types 
(primitive bilateral unsegmented worms) certainly 
did not possess an image-perceiving eye, and the 
development and physiology are very different in 
spite of the functional resemblance that is recog- 
nized by the use of the word eye. Analogues in 
biological systems are the result of convergent adap- 
tive evolution—a principle that will be briefly 
mentioned later. 

A complex structure or process may have both 
homologous and analogous traits at the same time, 
and these may be difficult to separate in all cases. 
On the other hand, homology and analogy may be 
easily separated in certain instances. In the classical 
case of the wing of a bird and the wing of a bat, 
all the structure, physiology, development, and 
genetics that pertain to the function of flight are 
clearly analogous, while all the basic structure, 
physiology, development, and genetics of the fore- 
limb that are continuous in evolution and that oc- 
curred in the common ancestral reptile are clearly 
homologous. 

Much of biological science is founded upon com- 
parisons of analogues. It need only be stated that 
many genes are analogues; different hormones in 
the vertebrate body are analogues; sex determina- 
mechanisms in trees, insects, and man are 
analogues; the 
vertebrate, and plant 


tion 


multicellular individual sponge, 


are analogous; and _ the 
societies of termites, ants, and men are analogues. 
In none of these compared categories are the 
similarities the result of identical protoplasmic 
self-duplicating mechanisms derived from identi- 
cal ancestors possessing the compared character- 
istic. It is obvious that comparisons of analogues 
are basic to important sciences, including genetics, 
endocrinology, sex biology, the study of organismic 


systems, and comparative sociology. 








Only general resemblances between analogues 
should be expected. Significant analogues often 
lack close similarity of detail. Because of the ex- 
pected limitations in the degree of identity between 
analogues, extrapolation from one to another has 
definite restrictions.’° ** One cannot presume that 
two analogues necessarily possess common traits or 
principles of organization without comparative facts 
and significant correlations. But the possession of 
similarities in independently derived systems sub- 
stantiates the concept of analogy and stimulates in- 
quiry into the causes of the resemblances. The more 
distantly related the compared phenomena are, the 
more difficult it is to recognize shared causation, but 
at the same time the more fundamental and impor- 
tant is the discovered principle. 

Critics of analogical reasoning are concerned 
over its use for certain false conclusions."' It is true 
that there are many examples of naive associations 
and even dangerous thinking resulting from false 
analogical comparisons. For example, from the fact 
that the joint efforts of worker bees produce a hive 
for the colony, the assumption that the hive is com- 
mon property is not wholly justified and should not 
be used as an argument favoring socialism, com- 
munism, or the totalitarian state. Political systems 
are in a large measure the result of learned language 
communication and cultural evolution. Ascribing 
a similarity of detail (the human concept of private 
or public property) to a political system and to a 
genetic system is hardly valid. We may find that the 
function of political systems in human society has 
a general analogy to the genetic integration of social 
insects, but we must be careful not to carry the 
analogy into details that may be based upon ver- 
balisms. Arguments by false analogy have been used 
to justify social bias. Rationalization of subjective 
prejudice is not scientific. Science is objective. 
Scientists, with the foibles of other humans, are 
often subjective in their opinions. The danger is 
real that scientists will rationalize their prejudices 
by the use of false analogical reasoning under the 
guise of purported scientific method. It is hoped 
that this “ethnocentric” danger has been avoided 
here. 

A common example of the use of false analogy 
is found in the anthropomorphic explanations of 
animal behavior. Hardly any anecdote told by the 
owner of a pet is free from the tendency to humanize 
the beloved animal. And there is also a trend among 
students of social insects to “termitomorphize” or 
‘“‘myrmecomorphize” human society and to make 
humans falsely resemble termites or arts. Part of the 
difficulty is to be found in the limitations of our lan- 
guage. A term that originally has had human con- 


70 


notations is applied to animal behavior an 
as if it had significant meaning for both jjumay, 
and animals. A term with double meanine :yay } 
used with a shift of the meaning in different ¢ 
texts, thus confusing the analysis. Seman(i 

biguities often produce what seem to be 


opinions and conclusions that could be resol, 
with a clarification of terms. Verbalisms and »). 
phonious metaphors may often prove to 
analogies. Analogy is valuable in scientific « 
sons, but only when relative functional resi 
can be demonstrated. 

All analogues with similarities of function ak 
have differences of exact mechanism, and _ the 
should be clarified. Because of convergent evol\. 
tion, analogues are expected to have fundamen 
differences and an understanding of these assis: 
in the analysis of the nature and causation of | 
similarities. An understanding of any system ¢. 
mands comparative information on both the si 
differences between it 


Om )pari- 
I 


iblan 


larities and and 
systems. ** 

Even though no nonhuman group of organis 
possesses an ethics, if ethics in any way has a func. 
tional resemblance to biological activities, analog 
comparisons may be made and interpretations pro- 
posed. A comparative study of cultural patterns a: 
systems may be expected to reveal fortuitous, | 
mologous, and analogous similarities, and these n 
be objectively studied and measured. Significan' 
resemblance between and any 
biological processes is largely if not wholly ai 


ethics subhum: 


ogous. 


Analogy Between Cultural and Biological Systen 
The reason why culture is confined to humai 
seems obvious. Man constitutes the only species t! 
has attained communication through learned syn- 
bols that can be transmitted from one individual | 
another and from one generation to another. ( 
sequently it is possible to acquire socially the e- 
perience and thoughts of another individual throu: 
the transmission of meaningful words and object: 
Ethics is composed of the concepts and custom 
dealing with right and wrong, good and bad, and ' 
socially inherited by means of symbolic expression 
Biological inheritance is made possible throu! 
the transmission of genes. Genes are considered | 
be self-replicating nucleic acid or nucleoprote! 
molecules, each different one distinctive in its 1 
fluence on enzymic action. Human social or Cu 
tural inheritance is made possible through t! 
transmission of symbols—usually spoken or writ 
language. Social contact and contiguity is necess4! 
for social inheritance. Germinal contact and co! 
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cessary for biological inheritance. Sym- 


cS meanings that are learned. They are 
dupl by each new individual as they are 
leat m others, and each symbol may initiate 
“ | behavior. Biological and social inherit- 
ance analogues with fundamental differences 
») mechanisms and fundamental similarities in their 

reditary function. 

Genes not only function in the repetition of in- 


jted characters but they also are capable of 
chanving or mutating, and these changes are also 
nherited. Mutability, or modifiability, is character- 
stic of genes. This genetic variability is a necessity 


‘for much subsequent evolution. Symbols repeat their 
{function in individuals to whom they have been 
‘wvansmitted and who have learned their meanings. 
' Duplication and the repeated initiation of homolo- 


sous activity are not the only functional analogies 
between genes and symbols. Symbols also are able 
io become modified and to pass on as modified to 
other individuals. Modification of symbolic mean- 
ngs seems to be a necessity for progressive social 
evolution in man. A rigid invariant system of sym- 
hols passed from one generation to another would 
be social inheritance but it would prevent progress. 
\ny attempt to establish a fixed and unchanging 
pattern of symbols and ideas is consequently un- 


| progressive. Here we may begin to discern an im- 
_ portant difference in emphasis between democratic 


and authoritarian political philosophies, between 
‘reedom of expression and inquiry as contrasted to 
a stereotyped ideology established by uncritical ad- 
herence to repeated slogans. Freedom of the in- 


dividual is the basis of criticism and new adjust- 


ments, and no political regime has lasted that has 


so restricted individual freedom that it has negated 


the possibility of reform. 

Gene mutations are nearly always haphazard in 
the adaptive direction of their effect. In contrast, 
modification of symbols by means of human intel- 
ligence and reason often produces a directed adap- 
tive response. Humans not only intelligently direct 
‘he change in symbols but they create new symbols 
(0 express new meanings and initiate new direc- 
ional responses. There would seem to be little ques- 
ion that a part of the uniqueness of human social 
evolution rests upon this important difference from 
biological evolution. The difference in the rate of 
the two types of evolution is largely to be explained 
by this principle. With new discoveries, behavior 
ay change conspicuously as the symbols are com- 
imunicated by personal contact or by publication or 
acio. Nonhuman animals may learn individually 
anc Iso may reason, but their evolution depends 


WT 


“por cenetic change, fixation, and dispersion, and 
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these events take a long time. Therefore we find 
organic evolution takes many thousands or millions 
of years before important new adjustments are 
produced, whereas social evolution is possible over 
a few years or decades. 

The two functions of genes, the repetition and 
duplication leading to inheritance and the capacity 
to mutate, result in a compromise between the two. 
Too much change would destroy inheritance and 
would result in the loss of accumulated adaptation. 
Too little change would prevent evolutionary ad- 
vancement. Genes have evolved toward a balance 
between these somewhat opposed functions. This 
balance is termed mutation pressure by biologists. 
Symbols also probably have evolved toward a bal- 
anced regulation of these analogous functions. This 
trend, if it exists, needs exacting study. 

Genes have a unitary attribute that includes a 
degree of individual independence. Each gene may 
be naturally selected and sorted somewhat inde- 
pendently according to the efficiency of its function. 
Complex organic adaptations are always the result 
of a gene pattern composed of many genes, each 
functioning under different physiological and de- 
velopmental conditions to produce a synthetic bene- 
ficial result. There seems to be no doubt that sym- 
bols also are always grouped and function in 
organized systems. At the same time, they possess 
a degree of independence. 

One gene may have numerous effects in different 
physiological settings. It seems obvious that symbols 
also vary in their effect in different combinations 
with other symbols and in different social settings. 
The differences in the meaning of the same word in 
different contexts is a simple example of this prin- 
ciple as it operates in a cultural system. 

Characters of organisms are dependent on many 
genes. Functional symbolic systems also are depend- 
ent upon multiple symbols, each of which can also 
function in other directions. 

Recombination of genes into new patterns is a 
basic cause of genetic variability. Recombination is 
the original function of sex in plants and animals. 
Organized recombination of symbols may also pro- 
foundly influence the evolution of symbolic systems 
including ethics. The science of ethics will probably 
find some significant analogy to sexual fusion. Our 
common use of the term cross-fertilization is in- 
dicative of such an analogue. 

We may predict that changes in patterns may 
produce novelties in both gene and symbol systems. 
The concept of emergent evolution emphasizes new 
properties emerging from new associations. As a 
matter of fact, it is hoped that this essay will pro- 


71 





duce some emergent concepts from the cross-fertili- 
zation of natural and social science. 

Individual organisms are integrated by a variety 
of biological mechanisms, biochemical and biophysi- 
cal, that are predominantly dependent upon proto- 
plasmic continuity or contiguity. Intraspecies popu- 
lations are integrated by genetic continuity, by 
biochemical agents, and especially by sensory stimu- 
lus and response affecting behavior. Population in- 
tegration is not dependent upon protoplasmic con- 
tact except for the reproduction of individuals. 

Behavior may be learned or instinctive (geneti- 
cally initiated). Learned behavior is predominant 
in humans and learned symbols are practically 
unique. Ethics is an important aspect of learned 
symbolic communication integrating human popu- 
lations and groups. It is analogous to population 
and organismic integrative mechanisms in non- 
human animals. Learned ethical behavior is both 
one of the causes and one of the effects of human 


social unity. 
Biological organisms and populations show de- 
velopment in time (ontogeny or life history) and 


evolution in time (phylogeny). Genes and gene 
patterns may have sequential effects in the life 
history of the individual. Distinctive adaptive traits 
associated with age may evolve in animals or plants, 
for example, in the different stages of the mosquito 
development, or the special adaptations of a seed 
in contrast to those of the mature plants. Popula- 
tions often exhibit life cycles of the group as a whole 
(malarial protozoans, tape worms, aphids) with 
physiological and psychological functions distinctive 
in the different generations within the population. 
Both individual and population characters have 
evolved through time with genetic modification 
during phylogeny. Ethics, as a primary integrative 
mechanism of human populations, may be expected 
to have these time dimensions. One may expect a 
development of ethical concepts from childhood to 
maturity, and a different ethics for children than 
for adults. Not only is there an individual develop- 
ment of ethical attitudes, but there is an evolution 
of ethics through racial experience and cultural 
transmission from one generation to another. 
Cultural accumulation by means of symbols is 
confined to humans so that social evolution builds 
upon the past experience of the species. In con- 
trast, organic evolution builds upon the past ac- 
cumulation of genetic units and systems. 


Functional Relations of Organic and 
Social Systems 


Efficiency demands a degree of specialization, 
and all life now existing exhibits specialization of 
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function among the parts. Division of labo 
among individuals in population systems 

larly in truly social animals. Natural sele: 

more efficient mechanisms for survival, an 
efficient may be eliminated. The result is 
increase in division of labor during both . 
ment and evolution. The psychological di 

labor within human society that  resu 

the learning of special skills shows a 

to the time factor of both individual ai 
development and evolution. Spencer and 
emphasized evolutionary increase in complexity 
integration. Recent evolutionary study indicates th 
validity of these trends in most sequences, but ji 
either complexity or integration are considered en¢ 
in themselves, false conclusions may result. 

Division of labor and integration are reciproca 
principles and are always associated. Specialized 
function has no utility if the parts are not brough 
into coordinate relationship and incorporated int 
a larger unit. And this unit is the result of 1! 
interaction of the parts. 

Various levels of integration with division ; 
labor among the parts are found. Some of thes 
living systems may be listed as follows: 

1. Cells with protoplasmic parts. 

2. Multicellular organisms with cellular parts 

3. Intraspecies populations: (a) 
populations with male and female individuals; || 
family groups with parental care of the offspring 
(c) societies with division of labor extending be- 
yond the sexual and family level among the matur 
individuals. 

4. Interspecies groups: (a) 
his domesticated animals and plants (a_biocoe: 
(b) associated organisms incorporated wit 


man together wi 


nose) ; 


their definitive habitats (an ecosystem). 


In all levels of interaction we find parts function- 
ing toward the coordination of the more inclusivt 
unity. Many types and gradations of mechanisws 
leading toward integration may be found. ‘Thes 
mechanisms are often analogous in different or 
ganismic systems (see Simpsorn* and Schneirla’ 
for critiques of the social supraorganism, aii 
Emerson'’ for an analysis of the concept 

In human society, integration is attained 
numerous devices, including esthetics, ethics 
ligion, economics, government, and education 
social institutions and customs are used to en! 
develop, and channelize the basic virtues o! 
loyalty, mutual sympathy, and constructive 
petition. Destructive competition, hatred, anc 
vices may also be increased through social 1 
tion but, in the long run, inefficiencies tend 
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ind functional efficiencies tend to be 

|. Competition is not always disintegra- 

cooperation always integrative. 

of labor and integration are not ends in 

In order to evolve progressively, they 
luce greater functional efficiency. The 
nce and control of the necessities of life 
op il values for efficient existence seem to be a 
| evolutionary..trend, Self-control, regula- 
d maintenance of many important con- 
‘life within each organismic level or system 


n termed homeostasis by the great Har- 
ard pl ysiologist, Walter Cannon.’ 
within the human body includes the regulation of 
sugar, salts, and temperature, to mention 


eae Homeostasis 


watel 


only a few examples. Relative equilibrium within 


narrow ranges of variation, and balanced compro- 
mise among multitudinous activities are charac- 
teristic of homeostasis. Homeostasis may be a deli- 
cate regulation by means of subtle mechanisms, as 
well as a grosser and more obvious control. It may 
be psychological as well as physiological. It may 
involve activation or inhibition. Homeostatic effects 
are often-web effects with many feed-backs. ‘There 
may be homeostasis of homeostatic mechanisms. 

Homeostasis is not static but is dynamic. Func- 
tional differentials and unbalance may be homeo- 
static. For example, the nerve impulse is a wave of 
depolarization of the nerve membrane. Repolariza- 
tion is rapid, thus maintaining the functional 
capacity of the nerve. The maintenance of polar- 
ization in this case is the homeostatic establishment 
of disequilibrium. Optimal conditions of life and 
existence often require differentials, asymmetries, 
and variation, rather than uniformity, symmetry, 
and stability. Homeostasis is the regulation, control, 
ind maintenance of conditions for optimal ex- 
istence (Cannon! and Gerard’? discuss both physio- 
logical and social homeostasis; Emerson'’ '° dis- 
cusses evolutionary implications). 

Homeostasis of population systems is charac- 
teristic of animal groups. It may be observed in the 
activities leading to group protection from preda- 
regulation of food resources, and shelter con- 
struction. What appears to be individual compe- 
| group homeostasis. 


tors. 


tition and combat may be 
Survival of the species may depend upon efficiency 


in the spacing of feeding and mating activities. We 
find animals fighting in defense of mates, nesting 
sites, and feeding territories. The size of the group 
mn ion to the efficiency of biological activities is 
Im} nt and is often controlled and regulated. 
Hi tasis may involve an optimal population 
SI her than minimal or maximal numbers. 


ostasis within human society includes the 
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social regulation of optimal physical and biotic con- 
ditions of human existence by means of architec- 
ture, industry, transportation, agriculture, public 
health, and economic exchange, to mention only 
a few aspects of social balance and control. In- 
numerable aspects of social life may have optimal 
values. These values, at least in part, may be 
measured and partially determined. Although the 
more obvious regulations are used to illustrate the 
principle, for example, the control of temperature 
in buildings, the control of the food supply through 
agriculture and distribution, the control of ex- 
change through transportation, and the control of 
health through medicine, there is no doubt that a 
very large number of social variables may become 
homeostatic. Social research will doubtless discover 
many subtle aspects of balance and dynamic regula- 
tion in multiple social interactions. ‘The roles of 
music, art, literature, religion, and entertainment 
have not been fully evaluated in terms of advancing 
civilization, but there is good reason to believe that 
a balanced life includes a proportion of time de- 
voted to many activities—physical, esthetic, intel- 
lectual, “spiritual,” social, and relaxing. Humor 
seems to assist in personal and social integration and 
balance, but its function in human coordination 1s 
only vaguely understood. The gaps in our knowl- 
edge of homeostasis, particularly psychological and 
social homeostasis, demand much further investiga- 
tion. 

Homeostasis of one functional activity may in- 
terfere with another both the individual 
organism and within the integrated group system. 
Balanced adjustment evolves. A degree of separa- 
tion may reduce the interference. This separation 


within 


may be chronological or spatial, quantitative or 
qualitative. Such periodicities, replications, and 
specializations are characteristic of all integrative 
levels. 

We may the 
great quantities of evidence that the general long- 
term trend of all social and organic evolution is 
toward increased homeostasis, and that ethics and 


conclude from accumulation of 


economics are important portions of the process in 
human social evolution. Many terms and _ phrases 
carry implications of homeostasis and indicate that 
this concept is old. These include such words and 
phrases as beneficial, well-being, adaptation, ad- 
justment, welfare, security, harmony, equilibrium, 
balance, the good life, satisfaction, prosperity, en- 
richment, self-fulfillment, the full life, self-suff- 
ciency, progress, the greatest good for the greatest 
number, self-control, peace of mind, comtentment, 
and happiness. Many of these terms have ethical 
connotations. Dynamic homeostasis has an impor- 
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tant advantage over nearly all these terms. It can 
be observed and measured in living systems. It 
enables us with some accuracy to compare different 
analogous levels of integration. It enables us to rec- 
ognize the general temporal trend of all surviving 
life that until recently has been obscure. 


Organic, Social, and Ethical Evolution 


The three fundamental factoral complexes that 
combine to produce progressive organic evolution 
are genetic variation, reproductive isolation, and 
natural selection.** In the evolution of any social 
system we must also expect social variability, a 
degree of social isolation, and selective assortment 
of the most efficient social characteristics producing 
homeostasis. 

In organic evolution, genetic variation occurs 
by means of mutation and sexual recombination. 
In social evolution, it is suggested that new dis- 
coveries and new ideas are roughly analogous to 
mutations, and that new arrangements and organi- 
zations of ideas and concepts are analogous to bio- 
logical recombination. Both produce a_ variability 
that is a necessary prelude to any evolutionary 
change. 

In its initial appearance, variation is likely to be 
unadjusted and is often deleterious in its effect. 
lo arrive at functional adaptation, other factors 
must operate. However, any social tendency drasti- 
cally to restrict variation in ideas and actions may 
result in an unprogressive stabilization of the system. 

Organisms and social systems are too complex 
ever to expect perfection of adjustment, either now 
or in the future. There is always room for improve- 
ment and new adjustments are always necessary to 
meet the constantly changing environment. There- 
fore, any restriction of evolution by means of a 
gross limitation of variation and creativeness results 
in retrograde motion relative to other freer compet- 
ing systems. 

We now begin to detect the role of individual 
freedom in the evolutionary advance of society. 
Freedom of opportunity, freedom of speech, and 
freedom of inquiry are essential forms of controlled 
variability necessary to social progress. Individual 
enterprise may be a trial and error mechanism with 
commensurate reward for ingenuity, initiative, and 
skill in business or in other human activities, for 
instance, in scientific research and in the creative 
arts. Individual enterprise in social exploitation, 
however, is not ethical if it rewards cleverness 
directed toward antisocial objectives. Social pres- 
sures that inhibit or prevent such individual enter- 
prise are ethical if the result of freedom is a decrease 
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in social health and social homeostasis, a 
human energy, and an economic exploitatic 
ignorant and gullible. Initiative and cleve) 
not virtues in themselves. ‘They may be 
virtues only when they are directed toward 
vidual and social progress. And progress m 
increase in individual, social, and ecological 
stasis. 

In organic evolution, reproductive isolation 
of gene flow between groups) is the dividin; 
It results in the branching of the phylogenet 
Through its effect upon inbreeding, isolation: als 
establishes and perpetuates gene patterns 
of prime importance inasmuch as functional charac. 


a process 


ters are usually the result of gene combination; 
rather than the effects of single genes. 

It seems probable that cultural isolation anal- 
ogous to the reproductive isolation within and be- 
tween species of organisms has an important bear- 
ing upon social evolution. Social isolation has not 
been explored sufficiently to give us an adequat 
understanding of its role. 

Complete reproductive isolation in organic evolu 
tion separates species, but also there exist numerous 
types of partial isolation that separate portions 0 
species populations to some degree, and this partia 
isolation profoundly affects the characteristics, a 
justments, and survival of the intraspecies groups 

Humans are one species. There is not only gen 
flow between all human groups with quantitativ 
variations in its extent and rate, but there is als 


a horizontal diffusion (spatial) and vertical flow 


(temporal) of ideas, concepts, and symbols wit! 
variations in the degree and rate of flow. 

Complete or partial isolation probably has 
highly important effect upon diversity and upor 
fixation of patterns in both organic and cultural 
evolution. Diversity and fixation allow whole inte- 
grated systems to be selected as units. Partial isola- 
tion enables parts of the system to have a particu: 
lar effect upon other parts. 

In human society, there is partial isolation be- 
tween geographical between — languagt 
groups, between racial groups, between national 
groups, between religious groups, between profes- 
sional groups, and between economic groups, to 


groups, 


mention a few. There is also partial isolation be- 
tween repeated unit institutions within these socia 


groups, for example, churches of the same denom- 


nation, universities, and business firms in the sam 
business. 

Accompanying the numerous partial isolations 
there is communication between all groups and sub- 
groups within the species, so that there is a degre 
of coordinated unity for human society as a whol' 
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transcends the lines of conflict in wai 


vious that one individual may belong to 
of partially isolated social organizations. 
h simpler level, there are parallels to this 
in the biological world. For example, a 
honeybee may sequentially take part in 


hive activities and field work. A single 
ndividual may have different social re- 
ind serve different functions in each organi- 
tree vation in which he is included. Each of the cultural 
nits to which he belongs tends to develop balance 
and coordination in time. Progressive social evolu- 
tion is in part dependent upon partial isolation. 
Eithet extreme interchange 
would slow adaptive evolution, if it be granted 
that the biological analogies are applicable to social 
evolution. Individuals in their multiple group re- 
lations exert a control over both extremes. 


human 
lactoy lations 
On: als 
Process 
charac. 
nations extreme isolation or 
1 anal. 
nd be- 
{ bear- 
las not The fluctuating degrees of isolation and inter- 
equat change may themselves become homeostatic. As has 
been stated, homeostasis is not complete and static 
equilibrium. If disequilibrium has a function, and it 
often does, homeostasis may result from the main- 


evolu- 
nerous 
tenance and control of periodic fluctuations. 

[he guiding factor in organic evolution is natural 
‘s, ad- selection. The unfit are eliminated and the fit 
perpetuate their fitness. Genes established in differ- 


ONS of 


yartia 


roups 
gene ent pattern combinations are sorted by natural selec- 
tative tion with resulting increase in adaptation and 
homeostasis. Survival of the fittest carries connota- 
tions of competition. Although competition has a 
strong effect upon survival, the unfit may be elimi- 
nated and the fit may survive even in the absence 
1 competition. Of course the fit may be a more 
inclusive group system than the individual unit part. 
Cooperation rather than conflict may enhance fit- 
ness, and survival may be quantitative rather than 
qualitative. Selection may choose any partially in- 


S als 


flow 


upon 
tural 
inte- 
sola- 
ticu- dependent unit for survival. It may determine the 
future existence of a gene and the elimination of 


1 be- a slightly modified mutation of the same gene with- 


in the same chromosome, cell, organ, individual, 
or population system. Selection may also choose 


uagt 
onal 
ofes- large inclusive population systems for survival as 
, to wholes. Much confusion in the discussions of both 
“é biological and social evolution stems from a mis- 
ierstanding of this fact. 

her biological mechanisms leading to adaptive 
ion have been postulated but it now seems 
) Say, in spite of continued controversy, that 
ly theory that adequately explains the origin 
plex adaptation is the theory of natural selec- 
“xperiments as well as multiple observations 

alidated this principle.** 
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It appears that selection is also the guiding force 
in social adaptation. ‘The effects are strictly anal- 
ogous because selection operates on genetic varia- 
tion in organic evolution, whereas it operates on 
cultural variation in social evolution. If, however. 
the analogy between genes and symbols has some 
validity, the analogy between forms of selection 
may have significance. It is admitted that there 
are intricacies in the analogy between natural and 
social selection that need investigation and clarifica- 
tion. Kroeber™ states that cultural change is ad- 
ditive and accumulative, whereas organic evolution 
is substitutive. Substitution and accumulation occu 
in both types of evolution, although the processes 
may differ in degree. 

It would seem probable that social evolution has 
moved toward increased adjustment and homeo- 
stasis by means of a sort of natural selection of more 
efficient systems and the slow elimination of the 
less efficient. ‘The economic principle of laissez faire 
results in a selective sorting through success and 
failure. 

Natural selection has not just favored the strong. 
the powerful, and the courageous. It has led to 
adaptations in innumerable directions, including 
both competitive and cooperative interrelations 
Cooperation within the organism and within the 
intraspecies population often increases efficiency 
and well being and is therefore subject to positive 
selective pressures. This seems to be the real reason 
for the evolutionary trend toward better physio- 
logical and behavioristic integration—mainly physi- 
ological within the organism and mainly behavior- 
istic within the population system. By means of 
cooperation, the group may become more powerful 
in its competition with other groups and species. 
But individual power may be self-defeating if it is 
harmful to the group. Power, therefore, does not 
always lead to survival. If power is used to augment 
the long-term well-being of the species as a whole, 
then an evolutionary trend toward an increase in 
power may be expected. The relation of strength 
and often misunderstood. 
Whether or not the strong survive depends upon 
the use made of strength. Nietzsche built an ethics 


power to survival is 


upon his belief in an evolutionary trend toward in- 
creased power, a trend that modern biology refutes.* 

Selection operates on whole units as well as parts, 
so whole populations may be selected as entities. 
Social units are doubtless subject to selection in 
their entirety without precluding a relatively in- 
dependent selection of the component individuals. 
The species as a whole is often the integrated unit. 
Selection will favor mechanisms that increase living 
efficiency among individuals composing the species 
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and that increase the adaptation of the entire 
species in its environment. Fitness may be internal 
or external adaptation or both. Mortality may result 
from a lack of relative fitness, but often a differential 
reproductive rate results without the early death of 
the individual. This recognition of death or pre- 
vention of reproduction as necessary to much pro- 
gressive evolution is disturbing to some. Certainly 
there is no biological evidence to indicate that the 
prolongation of individual life is a general direc- 
tional trend in organic evolution. The individual 
life span may be increased in time if greater species 
efficiency results. But evolution will lead to a shorter 
individual life span if the species adaptation is 
thereby increased. With the increase of the indivi- 
dual life span in recent human history, social science 


must direct much study to this problem. Because of ° 


the time involved in learning and productivity re- 
sulting from education, a long individual life is 
probably highly important to progressive social 
evolution. However, the relative pliability of young 
adults compared to the aged suggests that there 
may be an optimum of age proportions in a pro- 


gressive society. 

Elimination of the unfit does not always involve 
death. For instance, competition between males for 
a female may prevent one male from fathering 
offspring at least temporarily, but usually does 


not result in his death. There are many other cases 
that show that competitive elimination is not always 
lethal to the loser, and it should be emphasized that 
cooperative units with less extreme competition 
may survive at the expense of less cooperative sys- 
tems and interactions. 

When we view survival, differential reproduction, 
and elimination as guiding factors in social evolu- 
tion,- we immediately see that death is relative.’ 
Business enterprises often succeed or fail in relation 
to their relative efficiency in meeting human wants, 
but the life or death of the individuals composing 
the business firm is not crucial. Symbols and ideas 
may survive within a culture without complete 
dependence upon the life or death of the individual 
originating or harboring the concepts. Erroneous 
ideas may be replaced by correct ideas in the 
maturation of the individual personality. ‘This prin- 
ciple seems to be grossly misunderstood under some 
forms of government. Witness the political purges 
in Soviet Russia, the murder of millions of Jews by 
the Nazis, and the numerous executions of “her- 
etics” under the Spanish Inquisition. 

The degree of automaticity of progress is a prob- 
lem. It is true that toward increased 
homeostasis in organic evolution is almost wholly 
the automatic result of natural selection, but the 


progress 
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growth of the learning capacity in man 
ceptual thought, and his ability to transmi 
have produced a striking change in the pri 
evolutionary progress. The social growth « 


S COn- 
mbols 
Sse of 
now}. 
edge of the physical, biological, and social Wiron- 
hang 
to a marked degree. Conscious selection has take 
the place of natural selection in the rapid | 
of domestic animals and plants. There wo 
to be no doubt that man controls his own biologic, 
and social evolution to some extent, and may 
social trends are the result of his intelligent choje, 
of alternatives rather than the result of automat 
sorting by means of natural selection. 

With the growth of a scientific understanding o! 
the causes and effects of social evolution, man car 
exercise greater control over his own destiny. Thy 
evolutionary trends resulting from unintelligent 


ment enables man to control the processes ¢ 


Uv} 


d seen 


unconscious processes may never be eliminated al- 
together, but there can be little doubt that far mor 
rapid progress toward better adjustment will bi 
fostered by conscious understanding and contro! 
The general direction of progress toward homeo- 
stasis is the same in the long run, whether the selec- 
tive sorting be natural or conscious, but the relative 
speed of evolution is vastly different. Control, o! 
course, does not imply force by a dictator or di 
tatorial clique, often with false concepts. Contr 
is by broad social understanding and skill mad 
possible by individual freedom of inquiry an 
speech. 

The analytical task of the social scientist is tre- 
mendous. It is usually difficult to isolate and evalu: 
ate the factors leading to social progress or deca) 
The biologist and psychologist have shown that 
multiple factors may be analyzed in part, and a 
partial understanding is far better than no under- 
standing, although there are accompanying hav- 
ards. Many phenomena are now partially under- 
stood and controlled that were formerly consid 
beyond the capacity of human intelligence. His- 
torically, defeatist philosophies were constantly 1n- 
voked in the attempt to prevent scientific advance 
for example, the philosophy of vitalism that som 
times assumed that inorganic principles could not 
be applied to life. Prevalent at present is a phil 
osophy that states that biological principles cannot 
be applied to social and humanistic man. 

To return to the analysis of selection, we fin 


ered 


it varies in its effects with certain envirom 
periodicities. There is a tendency for se! 
temporarily to guide a system toward sho 
efficiency, but the long-term efficiency ulti: 
prevails because the systemic unit possesse 
that increas 


temporal dimensions. A gene 
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o a warm climate and that decreases 
to a cold climate is positively selected 
lui - summer and is negatively selected dur- 
nter. There are doubtless many instances 
f { ting selection pressures in social evolution 
Is ndividual German could not get a certain 
he late 1930’s unless he were a Nazi. But, 
ite 1940’s, an individual could not get the 
b if he had been a Nazi. 

In both biological and social systems these fluctu- 
tine pressures balance each other or result in com- 

‘solutions. On occasion internal fluctuations 

atch environmental periodicities, for ex- 

seasonal behavior. On other occasions, asym- 
es and lack of equilibrium may be functional 
id a homeostatic maintenance of controlled vari- 
bles may evolve, for example, the accumulation 
of emergency food in one place. 

Because both the organism and the social supraor- 
vanism are temporal entities incorporating the past 
and exhibiting adaptation to that portion of the 
future that repeats the past, selection operates on 
temporal adjustments, and long-term adjustments 
tend to survive over short-term adjustments, even 
though the short-term efficiencies may be tempo- 
rarily greater. Predators and parasites are known 
inder certain circumstances to destroy their po- 
tentially permanent food supply by over-exploita- 
tion. Strikes for higher wages beyond the capacity 
of the balanced economy of the business sometimes 
destroy the livelihood of the workers. 

There is a prevalent attitude among biologists 
that competition and cooperation are opposites and 
that one prevents the other.*® Actually there is a 
lar amount of biological evidence that indicates 
opumal values of competition, too much or too 
little both being detrimental to the survival of the 
group. The studies by Allee* on the social hier- 
archies show that competitive interaction results 
in a cooperative organization under some circum- 
stances. It seems plausible that competition among 
men may be socially beneficial at optimal pressures 
and that either too much or too little competition 


might interfere with the growth of cooperative 
social organizations. In the biological world, there 
is evidence that competitive pressures have survival 
value and that evolution has resulted in optimal 
competition. In contrast to competition, the func- 
tion of cooperation in attaining increased homeo- 
sta much more obvious, although neither biol- 
og nor social scientists have fully explored the 
re | competition in its relation to cooperation. 

and effect are not always linear in time 
al ich confusion results from the assumption 
u ey are. It can be demonstrated with data 
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from the study of organic evolution that variation, 
isolation, and selection are not linear in the time 
sequence of their actions. Genetic variation has 
often been assumed necessarily to precede the action 
of selection. But there is much evidence that the 
mechanisms of variation have a function, and that 
these are consequently selected and evolve in an 
adaptive direction. The mechanisms of isolation 
may also have survival value. These factoral com- 
plexes have circular and web relations and the 
effects often influence the continuous or repeated 
Many problems of teleology are resolved 
understanding of circular causation. Feed- 


cause. 
by an 
back mechanisms are examples of circular causa- 
tion. We sometimes find that the end becomes a 
means. 

The principle of circular causation is certainly 
applicable to the factors determining social evolu- 
tion. The conscious control of the events of social 
evolution made possible by scientific knowledge is 
a clear example. It is quite possible for an individual 
who is the result of a process to influence the future 


operations of the process and its effects. 


Correlative Effects in Organic and 
Culture Evolution 

If organic and human social evolution are even 
partially proceeding according to similar forces and 
principles, one might expect to find certain parallels 
in the results. It has already been mentioned that 
the dividing factor in organic evolution is reproduc- 
tive isolation. The branching of the family (phylo- 
genetic) tree defines systematic or taxonomic groups 
in biology. We also see that separations of subgroups 
result from partial rather than complete isolation. 
We certainly find partial cultural isolation divid- 
ing social systems and there is no doubt that evolu- 
tionary “trees” may be drawn for numerous social 
and cultural patterns, for example, the splitting of 
languages from a common stem and the evolution 
and branching of styles of art. 

We are also aware of horizontal infiltration or 
diffusion in addition to vertical origins in time, for 
example, the French words incorporated into the 
English language following the Norman conquest. 
Horizontal diffusion of genetic components (gene 
flow) occurs among subspecies and racial groups 
in organic evolution, always with partial isolation 
separating the groups. Horizontal diffusion of spe- 
cies is also characteristic of the evolution of inter- 
species community systems discussed later. Horizon- 
tal diffusion is more complicated in social evolution 
than Social 
trees” show numerous intertwinings of the branches. 
Childe’® that cultural evolution is 


in organic evolution. “evolutionary 
has thought 


77 





sharply separated from organic evolution by this justified. ‘here is always a compensation 


phenomenon. It is true that there is a quantitative — loss of function, often by incorporation int 


difference, but there is no qualitative distinction on inclusive system where inefficient duplica 


this basis. function are reduced. Although the repri 


As natural selection operates upon different or- function of a cell has regressed in a nerve 
ganisms in a similar habitat, convergent evolution is hardly correct to refer to a brain neuro: 
may lead to similar analogous adaptations. These generate. All animals have regressed as t! 


have similar functions but different origins and de- _ the power of photosynthesis possessed by the 


tailed mechanisms, for example, the wings of birds ancestors, but are all animals thus degene: 


and insects. would seem better to recognize regressive ev: 


In social evolution, symbols may be similar in aS a concomitant ol adaptive specialization ¢ 


sion of labor in more inclusive systems, and t 


function but unrelated directly in origin. Media of 


money in the broad measure the resultant increase in homeostasis of thy 


exchange and economic value 
sense) originated independently at numerous times Whole system. We must be careful to evaluate t! 
and places. Taboos on incest have originated in- complexities of social regressions before wi 
dependently in widely separated cultures. The cul- them degenerations. We must also realize t! 
tural anthropologist has given us many other cases evolution toward simpler organization at one ley 
of convergence of social practices and customs, in- of integration is usually if not always associated 
cluding many details of ethical patterns." with an evolution toward efficiency and complexit 
An adaptation may often become modified so as of organization in a more inclusive level. 
to perform several successive functions in turn a , saa 
during progressive evolution. In later stages a more Applications of Biology to Ethics 

If ethics is correctly conceived as a learned in- 


tegrated cultural system symbolizing human experi- 


recent function may dominate or replace an earlier 
function. For example, among the vertebrates the 
ence of success and failure in striving for a bette: 
life, if ethics is a set of customs pertaining to re- 


support of the gills became modified into jaws and 
portions of the jaws later were incorporated into 
sponsibility, duty, and right, and if right is con- 
ceived as conduct leading toward increased optin 


the middle ear. The function of a basically ho- 
mologous organ changed from breathing to eating 


and ultimately to hearing. Changes of function can 
be traced through numerous social lines. Words 
often change their meanings in time. Architectural 
form may change from utilitarian to esthetic value. 
Religious ritual may symbolize one concept at an 
early time and a different concept in modern times. 
Individual aggressive hostility that has survival 
value at an early evolutionary stage may be channel- 
ized to serve a cooperative social function in a later 
evolutionary stage. 

Former adaptations may be lost, but the genes 
involved in the growth of an organ may be so woven 
into the fabric of the system as to be lost with dif- 
ficulty. We may detect thousands of vestigial and 
functionless structures in the bodies of organisms. 
Examples are the vestigial eyes of cave fishes, the 
pelvic bones of whales, the reduced wings of flight- 
less birds, and the ear muscles of man. It is a simple 
matter to find such vestiges in our cultural patterns. 
Examples are functionless details of architecture 
and sleeve buttons on men’s suits. Legal codes are 
notorious for their inclusion of outmoded laws. The 
spelling of a word frequently outlives its original 
phonetic value. Religious ritual often repeats a 
form, the meaning of which is lost in antiquity. 

Although the word degenerate is often used for 
regressed structures, the implication is not fully 
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living and homeostatic control, we may now stud) 
its application to special problems. Garvin* says that 
the proof of a connection between evolution and 


morality will establish no new moral system as s 
However, the scientific relationship of biolo 
and cultural operations and trends gives us a mo! 
refined comparative basis for evaluation and 
duces a more universal standard for ethical 
ment. A basic classification of ethics is propos 
it relates to the integration of various leve! 
organization. 
Individual 


means of 


Integration. Evolution has 


culided by natural selection towar 


dividual integration. Most individual integra 


physiological in its nature because of protoplasm 


contiguity. However, particularly vith man, instin 
learning, and conscious thought also integra 
individual personality. and ethics may funct 
the individual level, particularly from the 

nalization” of social experience. Other things 
equal, any controlled behavior that leads towa 
dividua! disintegration may be considered unt 

and any behavior leading toward personal ba 
control, and greater effectiveness may be cons 
ethical. Overindulgence in narcotics or alcoh 
instance, might be considered unethical at th 
sonal level. In contrast, any behavior aimed a 
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Of late d 


iplexity 


ned In- 
experni- 
. better 

to re- 
is con- 
ypuimal 


V study 


LVS that 


srity would increase individual homeo- 
would be considered ethical. Effectiveness 
self-discipline, serenity through apprecia- 

he arts, health through exercise and diet, 

il expression through creativity, all these 

al. One may say that each person is mor- 
yonsible and dutifully bound to strive toward 
ial health, emotional balance, and personal 
and effectiveness. Or, to put it in some- 
ferent words, an individual with these at- 
has been and will be favored by selection. 
and J. S. Huxley*? discuss the ontogeny 
moral personality, particularly from the 
point of psychoanalysis. Individual psychology 
hly important to any general theory of ethics.*° 
erms of evolutionary science, we may say that 


iustments leading toward individual homeostasis 


selected because of their influence upon sur- 


val. Before the advent of symbolic thought, these 


hanisms of homeostasis were essentially genetic. 
vith the emergence of intelligent man, symbolic 
s could lead effectively toward the same goal 


a greater degree of plasticity under diverse 


ironmental and social conditions. Society usu- 


enhances individual homeostasis. So concepts 


eht and wrong enabled man to control his be- 


vior more effectively for optimal living. Indi- 


lual happiness is often given as the goal of human 


but homeostasis seems to be a more adequate 
for both organic and social evolution, and 
the added advantage of being subject to objec- 
analysis, quantification, and comparison. Pos- 
individual happiness and_ individual ho- 
stasis are correlated, but the two concepts 
dificult to compare by scientific method. 
vidual homeostasis of plants, animals, and 
can be compared, but individual happiness 
in 1s almost impossible to compare with 
‘f, say, an amoeba or an ant. Spencer, T. H 
vy, Haeckel, and in general Darwin, empha- 
ndividual egoism as an ultimate principle of 
ical conduct. Simpson‘ emphasized the ethics 
rsonal responsibility and knowledge. At present 
uld not either underemphasize or overempha- 
e individual as an integrative unit. If the ho- 


he individual comes in conflict with 


tasis of t 
meostasis of the group, adjustment will evolve 
toward the more important function or to- 
i balanced compromise of the conflict. ‘The 
ion of adaptation within the individual or- 
| supplies numerous convincing examples of 
omised adjustment between conflicting op- 
Perfection of adaptation to different optimal 

ms of existence is never attained and can- 
considered attainable. 
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It is not implied in the forgoing statements that 
an individual can always control his actions. Al- 
though alcoholism is unethical if the individual has 
the power to direct his own behavior, the addict 
may be sick rather than morally undisciplined. ‘The 
same may be said for neurotic and psychotic be- 
havior. In a broad sense, there may be no more 
blame for a person who has a psychotic disturbance 
than if he has a bacterial disease. Any individual ot 
social action leading to a cure of such a disease 1s 
ethical. Condemnation on so-called moral prin- 
ciples may be unethical if it is based upon a false 
understanding of the causes, and if it does not lead 
to amelioration, cure, or prevention. 

Sexual Integration. The integration and mutual 
adaptation of the sex pair was an early biological 
evolution based upon physiological and behavior 
mechanisms. Sex is one of the most obvious ex- 
amples of population differentiation with division 
of labor and integration, both leading to increased 
homeostasis of variation by means of recombination. 
Many other family and social functions emerged 
from the sex relationship. In the case of sex it 
should be noted that homeostatic control over 
genetic variation was established through selection, 
thus illustrating circular causation. In later stages 
of evolution the sexual differentiation of individuals 
itself became genetic. 

Much of human psychology and social life is an 
outgrowth of sex biology, and it is to be expec ted 
that ethics and morality will evolve to a marked 
degree around the sexual relationship. Marriage 
has become a sacrament of the church and morals 
have guided the mores and stability of the marriage 
relationship. 

[he sexual pair is a biological entity and it is 
likewise a social entity. Any custom that integrates 
husband and wife and increases their adjustment 
and homeostasis is ethical. Any self-controlled be- 
havior that disrupts the biological, emotional, 
esthetic, and social values of marriage is unethical 
An infinity of detail is ordered by this fundamental 
pring iple that is surely biological in its foundation 
Biological trends are repeated in the social mani- 
festations of human sexual relations. 

Family Integration. The family unit, like sex. 
is a socially integrated group with an obvious bio 
logical basis Adaptation between parents and off- 
spring has evolved with an int reased control over 


shelter. food. and 


defense of the offspring Spe ial- 
ized organs such as mammary glands have under- 
gone adaptive evolution. The unit of selection is 
the family group as a whole including its temporal 
dimensions. The possession of efficient mammary 
olands does not give survival value to the individual 
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mother, but it does give survival value to the family 
group. Behavior leading to parental hazards and 
sacrifices evolved among animals long before the 
rise of human ethics. 

Again we find a behavior system evolving out 
of a physiological system that integrates the group. 
Some of the group behavior is genetic, as can also be 
demonstrated in but the 
human family much of the behavior is learned, 
intelligent, and transmitted through symbols. The 
emerging learned behavior tends to evolve in the 
same direction as did the inherited behavior, 
namely, toward maintenance of the family unit and 


sexual behavior: with 


more optimal conditions for the development and 
survival of the young. 

Behavior leading toward human familial ho- 
meostasis has usually been considered ethical, and 
our analysis substantiates this conclusion. Behavior 
leading to a disruption of family ties, especially 
during the period with dependent children, is con- 
sidered unethical. We may also note that parental 
interference with the establishment of sexual and 
family relations by mature children is often con- 
sidered unethical even though the parental control 
may have been ethical during the formative years. 
In other words, ethical relations between parents 
and offspring change as the children mature. 

Social Integ; tion. Animal societies are real bio- 
logical entities established by evolutionary factors. 
Like other biological units, they exhibit a division 
of labor, integration, and a directional evolution 
°° Among in- 


10, 


toward increased social homeostasis. 
sects the social interrelations are largely the result 
of hereditary initiation of social behavior that may 
be modified by physiological and ecological factors. 
In the human species the social interrelations are 
largely developed from learned behavior and sym- 
bolic communication. It is true that human society 
is an analogue of insect society. The two types of 
social behavior have had independent origins, have 
very different social mechanisms, and have no com- 
mon social ancestry.’® Primitive social behavior 
among the primates may possibly be homologous 
with human social behavior, but the subhuman 
social behavior of primates hardly transcends the 
levels of sexual and familial integration. Among the 
insects, several social systems have arisen inde- 
pendently and are analogous. For instance, the 
highly organized society of the ants is analogous 
to the remarkably equivalent society of the termites. 
The ant society evolved from the family system of 
the nonsocial wasps, and the termite society evolved 
from the family system of the nonsocial cockroaches. 

Most of the attitudes and behavior that we term 
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ethical involve human social relations, and \ 
return to this subject shortly. 

Interspecies Integration. We often find, 
study of organic evolution, that groups of s 
each reproductively isolated from the otl 
often very distantly related, exhibit mutual a 
tion to each other. The integration of inte: 
systems without genetic continuity between the spe- 
cies can best be explained through the act n of 
natural selection upon the interspecies system,” 

Although genetic continuity integrates the jp- 
dividual, the sex pair, the family, and the intra- 
species society, only environmental or ecological 
continuity, particularly by means of natural selec. 
tion in similar habitats, integrates the interspecies 
groups. We have seen, however, that the mecha- 
nisms of integration include both internal and ex- 
ternal continuities in intraspecies systems, so that 
supraorganismic coordination may still appear 
interspecies systems as the result of natural selectio. 
even with the loss of genetic continuity among th 
interadapted species. Obviously the organism, t! 
intraspecies supraorganism, and the _ interspecies 
supraorganism are analogues. These systems ha\ 
the act 
of similar forces, and they all show division 


significant similarities produced by 


labor, integration, and an evolutionary increas 
in homeostasis. Although quantitative comparisons 
of the degree of integration are lacking, it seems 
safe to conclude that the individual organism is 
likely to be a more tightly knit system than 


population group, and that the intraspecies popu- 


lation usually shows a greater degree of integratio1 
than the interspecies system. In other words, 
ternal adaptation and homeostasis of the whol 
unit decreases in the more inclusive systems. ‘lher 
is probably a greater degree of internal control 
within the cell than within the multicellular or- 
ganism, and there is a greater degree of social con- 
trol within a society than within the ecological 
community, but each unit lives in a more optimal 
environment as it evolves in association with oth 
units, and this optimal environment is often en- 
hanced or produced by the evolving organisin \ 
supraorganism. 

Certain physical and biotic environments 
more favorable for life than others, so that com- 
petition for limited necessities is greater in some 
habitats than in others. The more favorable habitat 
is the one in which the organism or group syste! 
may attain a greater degree of internal homeostasis 
without adjustment to extreme fluctuations of man) 
physical and biotic factors. Orientation to and 
movement toward favorable environmental 
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e evolutionary adaptations. Adaptations 
at maintain ecological position in favor- 
a tats, either through attachment devices or 
thr movement with moving factors.** Organ- 
) may avoid severe competition by evolving 

ns to or control over somewhat unfavor- 


able habitats. Adapted organisms already occupying 
a f able habitat will prevent poorly adapted 
competitors from moving in, although vacant habi- 
tats may be populated by initially poorly adapted 


species. Optimal physical conditions often are in- 
itible with optimal biotic conditions and 
varied compromises result. Both exoadaptation to 
the physical and biotic environment, and endo- 
,daptation within the organismic system show evo- 
utionary trends toward increased homeostasis. 
What often appears to be a regressive evolution 
with decrease of homeostasis in an individual may 
be shown to be an increase of the homeostasis of the 
ecosystem which incorporates the physical habitat 
with its associated organisms. Many more exact data 
are needed before this general trend can be said to 
be convincingly demonstrated, but the hypothesis 
is challenging and some evidence indicates its va- 
lidity 

Without question no species of animal or plant 
has had such a profound effect upon the physical 


} 


world and its life as has social man. Homeostasis 
has not only developed within the society of man 
but man has also learned to some degree to control 
his external environment, including all other living 
organisms. His rapid development of power over the 
world, however, has sometimes resulted in harm to 


negative selection occurs. Julian Huxley”! gives his 
opinion that important organic evolution has ceased 
is social evolution has attained dominance. It is 
the author’s opinion that the evolution of inter- 
species integration and of homeostasis of the eco- 


system will involve both important social and 
organic evolution, undoubtedly partly under intel- 


t control by man. Clark** emphasizes that “the 
economic life of early man can most fruitfully be 
considered in relation to the wider economy ot 


; 
re 


‘! man, like other organized living systems, is 
ng toward increased homeostasis, and this con- 
optimal values involves other forms of life 
which man is dependent, it seems clear that 
behavior must include his relations to his 
ticated animals and plants, and also to the 
nimals and plants occupying his global habi- 

Ye must remember also that the interspecies 


inity, like other biological systems, has time 


ry, 1954 


dimensions. The human species is part of a larger 
entity that is temporally integrated. 

Let us ask ourselves whether there is any scien- 
tific justification for a human individual to make 
a personal sacrifice to save African elephants or 
California redwoods from destruction, particularly 
if these living organisms are separated from his 1n- 
dividual use either geographically or chronologi- 
cally. The answer seems clear. Man is integrated 
with his own species the world over. He is also in- 
tegrated with other species the world over. And he 
is integrated with both past and future generations. 
The human individual is part of a temporal supra- 
organism that serves him and which he serves in 
mutual cooperation toward more optimal self-regu- 
lation for his own benefit and for the benefit of 
others included within the same system. 

We are already aware of the harm that may be 
done through the short-sighted destruction of water 
resources, soils, forests, and wild life, with con- 
sequent decrease in the optimal conditions of life. 
And what we do not know far transcends our pres- 
ent knowledge. One of the greatest values man can 
attain is a true knowledge of the intricacies of him- 
self and his social, biological, and physical environ- 
ment. The destruction of complex coordinated sys- 
tems before they can be studied and evaluated is a 
great handicap to the increase of knowledge and 
ultimate control. 

It may thus be stated, on the basis of some ob- 
jective evidence and known principles, that man 
has an ethical responsibility toward the animals and 
plants of the entire earth as well as toward con- 
temporary and future humanity. Intelligent con- 
servation of our wild life and natural resources 1s 
ethically sound. Wasteful exploitation and destruc- 
tion is wrong and bad. Even harmful species may 
be studied with benefit to mankind so that a far- 
sighted ethics may suggest the preservation as well 
as the control of harmful species. It is advisable that 
we base our advancing interspecies ethics upon 
sound scientific information of the physical and bio- 
logical world in which we live and upon which we 
are dependent. Besides their economic value, fish- 
ing and hunting have recreational value, but con- 
servation policies should not be dominated alone by 


the desires of the sportsman. 


Ethics and Social Homeostasis 


Let us now return for a somewhat more extended 
discussion of one of our main themes—the biologi- 
cal basis of social ethics. 

Races are partial genetic segregates within the 


species of man. The majority of species of animals 
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and plants have similar subdivisions resulting from 
partial reproductive isolation and natural selection 
operating in different habitats. Sometimes, although 
not always, races and subspecies diverge until they 
are reproductively isolated and contemporarily 
genetically discontinuous. They evolve into full 
species by this process. In the case of the human 
species, the development of transportation has re- 
versed the trend toward increasing isolation of the 
races, so that we are now witnessing the slow break- 
down of ethnic barriers. ‘The human species is al- 
ready a genetic and cultural unit and the present 
indications point to increasing integration and co- 
ordination of all peoples. Ethical relations may be 
expected to change with changes in the organiza- 
tion of the system. Ethical relations between species 
and between races of the same species have different 
qualities because of obvious differences in the type 
of group unity. 

Under natural conditions, competitive relations 
between species that overlap in ranges are often 
great, and drastic elimination may occur with the 
survival of one of the competing species. In other 
cases, the competing species may occupy somewhat 
different ecological niches and an evolution of bal- 
anced exploitation, toleration, or interdependence 
may occur with both species surviving. On occasion 
species may evolve cooperative relations and _ be- 
come mutually interdependent. 

Although competition occurs between individuals 
within a species, it is noteworthy that combat and 
drastic elimination are more common between spe- 
cies. The reason for this difference is that the indi- 
vidual is in a greater mutually beneficial relation 
to other individuals of his species group than to 
other species, and natural selection operates for the 
benefit of the whole species rather than only for the 
benefit of the individual. It is therefore usually 
against the long-term interests of society for an in- 
dividual to kill or harm another of his own species, 
although it may be to the interests of both the in- 
dividual and his species population to kill an in- 
dividual of another species. Also, individual ex- 
ploitation of other individuals within the same spe- 
cies is harmful to the group and will be negatively 
selected, whereas cooperation, integration, division 
of labor, and balanced compromise usually result in 
an increase of efficient homeostasis for all concerned 
and will be positively selected. 

Therefore we find that the 
“brotherhood” of all mankind rests upon firm bio- 
logical principles. Ethics leading to firmer integra- 


concept of the 


tion and mutual benefit between races of man is 
in conformity to biological trends. Behavior lead- 
ing toward racial elimination, racial exploitation, 
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the 


including 


and human slavery antebellun 


variety, economic slavery during the early stages 
of the Industrial Revolution, and politico-econom( 
slavery as reported in Russia at the present time 
does not lead toward increased long-term home 
stasis. The exploiter is harmed along with ex 
ploited, and natural selection of these cultur; 
characteristics gradually tends to eliminat 

ethical racial practices. Behavior close to that ; 


many stated principles of Christian ethics 


seem likely to survive the onslaught of temporaril 


powerful philosophies like that of Naziism wit 


false theory of racism. 

We can pick cases of unethical racial relatior 
close to contemporary America. All of us are awar 
of the tendencies to suppress, subjugate, and huv- 
miliate certain Negroes who are striving to tak 
their dignified place in the great advance of civili 
tion. Good ethics would appear to be that wl 
integrates the Negro with advances in educatior 
the arts, the sciences, and general social progress 
and allows him opportunity to be creative. Ba 
ethics is any action depriving the Negro of humar 
rights and opportunities. The Negro also has 
moral responsibility to make his proportionate con- 
tribution to social progress. 

International conflict and war are probably t 
most conspicuous wastes of human energy an 
wealth in the contemporary world. When the world 
was less integrated, before modern transportatior 
and communication existed, relatively isolated cul- 
tures arose with their local qualities of homeostas 
These comparatively independent cultures wet 
often fairly well adjusted to their immediate con- 
ditions. All of these separated cultures in different 
stages of social evolution are now thrown togethe: 
Interdependence has rapidly advanced, but 
flict has also increased. Attempts at aggressiv' 
dominance and exploitation of nation by 
breed resentment, hatred, and defense. 

Viewing national warfare from the point o! 
of biological trends over millions of years, one 1 
predict an ultimate social evolution beyon 
stage of national conflict toward a world o1 
mutually cooperative relations among nations. |) 
sion of labor and specialization between c1 
groups seem entirely compatible with the biol 
principles already discussed. Each group coul 
tribute its unique values to the common socia 
fare. There is no trend toward uniformity of 
tion within organized biological systems, and 
seems to be no reason to fear that all provincia 
toms and artistic accomplishments will be lost 


future world order. 
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possible to predict with certitude that a 
lution away from national conflicts and 

no war will occur within a decade or so. It 
many centuries to achieve. In the mean- 

ay be necessary to operate on the cancers 
jody politic that seem to rise and flourish 
irily. to the detriment of both the diseased 
healthy parts of the human supraorganism. 
‘nt there is too little social science that 
ses social disease and discovers cures. More 
emotionalism leads the minds of men toward 
iate or misdirected action against social ills. 
lice and bias combined with ignorance often 
social action. A sort of natural selection 
jually suppresses harmful customs and fosters 
mores and ethics. It is expected that social 
science with a broad perspective from humanistic 
and scientific knowledge will increasingly dominate 
human social behavior and international relations.*° 
The observer of modern management-labor rela- 
tions is often struck by the apparent inefficiency of 
the system. Reacting to the exploitation by the 
owner class during the early decades of the Indus- 
trial Revolution, labor has developed defenses and 
attained power. Sometimes the use of power by 
labor is detrimental to itself. Labor and 
management often seem to be unaware that they 


labor 


are together united in an interdependent relation- 
ship, that cooperation between them contributes to 
a larger society upon which they depend and which 
they serve. If labor and management were to co- 
operate in order to exploit the society to which they 
would occur. So 


decreased homeostasis 


progress demands an ethics of mutually beneficial 
relations between labor and management in indus- 


belong, 


try, and it also demands mutuality between industry 
and the general public. Communism with its false 
theory of antagonistic social classes would seem to 
be doomed in time. 

Any increase in selfish exploitation of society by 
any individual or any group is ethically bad. And 
any increase in homeostasis through cooperation 
among all classes of human society is ethically good. 
On the basis of the selection of efficient practices 
leading toward optimal control over the necessities 

lized life, we may confidently predict a grad- 
ncrease in cooperation between specialists 
d into social classes. 
inced relations and optimal conditions for 
idvancement are practically infinite in num- 
at gaps in exact knowledge are now ap- 
and much research is needed in the fields of 
manities and the sciences. Efficient function 
snot only upon the accessibility of materials 
organization of operations, but also upon 


1954 


the size of the group performing the function, and 
the spacing of the functional units may also have 
optimal values. A repetition of functional systems 
occurs within more inclusive systems, and social in- 
stitutions exhibit such duplications in an analogous 
manner to the organ and tissue replications in in- 
dividual organisms. Both a degree of competition 
and a degree of cooperation between parts with 


similar functions exist, and an evolution toward 


proper spacing and balance may be anticipated. 


The control of the size of populations and sub- 
populations would better adjust the individual to 
his environment and to his social economy. Much 
needs to be learned about populations in their re- 
lation to natural resources and food supply. Surely 
a mature and modern ethics will encourage mores 
that better living conditions, rather than produce 
the starvation, misery, poverty, and human degrada- 
tion that accompanies overpopulation. Quantity of 
life is not necessarily the same as homeostasis of life. 

Social different 
churches, 
firms, often seem to view their 
competitive. An evolutionary perspective upon their 
social functions, their integration, and their rela- 


they be 
fferent 
relations as wholly 


institutions, whether 


different schools, o1 business 


tionship to the more inclusive societal system may 
bring a better understanding of their role. And with 
this better understanding, better ethical standards 
may bring about a healthier relationship. What is 
often termed good business may be found to be 
ethically bad, particularly when the selfish profit 
motive runs counter to the beneficial service to 
society. 

When a benefit is gained through cooperation by 
means of learned behavior, honesty enhances con- 
fidence the individuals, 


whether the social unit be the sex pair, the family, 


between cooperating 
or the social system. Honesty is thus ethical, be- 
cause it tends to establish firmer cooperation be- 
tween individuals, between business firms, or be- 
tween nations. Dishonesty tends to be destructive of 
group homeostasis and is consequently unethical. 
Lying and cheating in international diplomacy, in 
business transac tions, or In games tend to destroy the 
mutual trust necessary for the attainment of mutual 
welfare. 

Justice, when contemplated from the viewpoint 
of social evolution, emphasizes individual respon- 
sibility to the social system, establishes criteria for 
the judgment of human conflict, and enhances atti- 
tudes of fairness and compromise in human rela- 
based justice augments social 


Law upon 


tions. 
homeostasis. It can be seen also that social progress 
necessitates functional pliability and change in legal 


codes. 





Several recent authors have come close to rec- 
ognizing the evolutionary role of homeostasis. 
Those who emphasize the functional role in existing 
individual and group systems have not analyzed the 
concept from the modern standpoint of the dynam- 
ics of evolution.” }*'* *" Some have a narrow 
concept of homeostasis.*° Some have not fully rec- 
ognized the reciprocal relations between the in- 
dividual and the group systems.* Some have over- 
emphasized the differences between the mechan- 
isms of organic and social evolution and have 
under-emphasized the functional analogues.* *" *° 
Some have not fully bridged the gap between 
biology and human society.'” ** Many have not 
adequately compared human society to biological 
systems.” **''* Some have not adequately related 
individual human psychology and social behavior. 
Many fail to relate conflict and competition to 
tolerance and cooperation.*® No one has adequately 
related human social homeostasis to ecological 
homeostasis. No one has adequately analyzed the 
relation of individual and social homeostasis to the 
esthetic arts. Because of the large number of facets 
to the whole problem, together with the limitations 
of scientific knowledge available to any individual 
scientist, much further analysis and synthesis of 
pertinent data remain to be done. 

Many statements made in the body of this paper 
are over-simplifications. The simplification for brev- 
ity and clarity may sound dogmatic and categor- 
ical. No generalization is more valid than the data 
substantiating it. Detailed information not 
embarrass sound generalization and theory. It is 
the “life blood” of scientific interpretation. Thou- 
sands of investigators working for centuries are 


does 


needed before some of the hypotheses stated here 
can be either refuted or adequately verified. At the 
present time we can draw only tentative conclusions 
based upon indicated correlations. We are still a 
long distance from the attainment of an adequate 
knowledge and understanding of social man. In 
the meantime, however, we have an indicated order 
of social and biological events upon which we can 
build. 

We can now begin to perceive the direction we 
should follow in our search for ethical truth, ethical 
wisdom, and methods of increasing human welfare. 
Not knowing why social evolution has taken place 
nor whither it is bound, but vaguely sensing its 
reality and direction, man has often rationalized 
his intuition by means of mystical explanations. At 
present we are only at the threshold of a science 
of social evolution—a science that can objectively 
analyze changes in esthetics, ethics, economics, and 
politics, and thereby increase our ability to inter- 
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pret, predict, and evaluate processes an 
more adequately than is now possible. 

Progress equated with increased homex 
living systems organized in various levels of 
tion seems to be a general trend of bioloe 
human individual and group evolution. ‘] 
not mean that fluctuations of trends, de! 
integration, and extinction never occur. T} 
and effect web relations of intricate life 
and attributes are clarified and a general direction, 
trend can be detected, measured, and compared j; 
ordered systems that have both unique differences 
and common similarities. The trend does not lead 
to a final arrival at perfection. It also fails t 
the ultimate question of what part evolutionan 


solve 


progress plays in cosmic evolution and _ increased 
entropy. It would seem that all life on earth wou! 
cease with the dissipation of the energy of the su 
and what atomic energy is available to comple) 
chemical organisms. The standards for moral eva! 
ation emerging from scientific knowledge of orga 
and social processes are relative and never absolut 
nor final, but a refinement of ethical decision 
available through increased knowledge of natur: 
and social events and processes. All problems a: 
not completely solved because knowledge is 
complete, but many questions that heretofore ha 
seemed unsolvable,** now can be partially resol 
and can contribute to the welfare of humanity 
The scientific principle of homeostasis assists 
the resolution of many controversies and dilemmas 
It relates the individual to the group, diverge: 
to convergence, competition to cooperation, 1sola- 
tion to integration, independence to dependenc 
conflict to harmony, life to death, regression to p 
gress, conservativism to creativity, organic ev 
tion to social evolution, psychology to biology, en 


uncol 


tion to intelligence, the conscious to the 


scious, science to ethics and esthetics, reality 


value, and means to ends. It is both a mechianis! 
and a trend of life processes. It indicates the gaps 
in our knowledge and understanding, and it directs 


future investigations. 
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Philippine Fish Culture 


WALLACE E. McINTYRE 


Dr. McIntyre is an associate professor of geography at Illinois State 
University, Normal, Illinois. During the year 1925-53, he was a Fulbri 

turer in Economic Geography at the University of the Philippines, Quez 

at which time he gathered the information for this article. Dr. McIntyre receive; 
his Ph.D. degree from Clark University in 1951. He taught at the Universi 
New Hampshire and West Texas College before joining the faculty at 


HROUGHOUT Asia, fish cul- 


ture in ponds, rice paddies, and shallow 


monsoon 


bays occupies a prominent part of the land 
utilization pattern. In general, it is most important 
in the heavily populated areas of very intensive 
population pressure. Thus in China, Japan, and 
Indonesia, fish products are grown in conjunction 
or alternation with the regular crop mainstays. 
However, fish culture is by no means a universal 
practice throughout southeast Asia, even in areas 
well suited to such a crop, and for this reason the 
development and improvement of fish culture repre- 
sents a significant addition to the food resources of 
many of its regions. 

Since 1902, population of the Philippines has 
grown from about 7,000,000 to 20,000,000. This 
increase, plus the traditional emphasis on produc- 
tion of export agricultural products, has brought 
about a marked pressure upon the food resources 
of the islands. With a rice and fish national diet, the 
Philippines finds itself in the predicament of being 
a rice and fish importer. Since World War IT, an 
average of 21,365,000 kilograms of fish products 
valued at P24,920,000 has been imported yearly.* 
Estimates of the Institute of Nutrition of the Philip- 
pines place the normal per capita consumption of 
fish at 25.55 kilograms of fish annually; this makes 
the fish needs of the country approximately 511,- 
000,000 kilograms. Of this amount, only 296,000,- 
000 kilograms were produced by the entire Philip- 
pine fish industry in 1951." Yet the islands contain 
600,000 hectares of swamp land plus extensive tide 
flats, lagoons, and shallow harbors and bays, many 
of which are good sites for fish culture projects. 
If all the unutilized waters could be used in fish 
production, a sufficient supply of protein food could 
undoubtedly be obtained for the entire population. 
It is toward this goal that the Bureau of Fisheries 


*A kilogram is 2.2 pounds. A peso is approximately 


$0.50 in U.S. currency. 
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and other government agencies of the Phili 
have been working, by establishing model fish 
ture centers, introducing new fish types, trainin 
fishermen, financing fish pond construction, leasing 
public lands, carrying out research in fishery prob- 
lems, and similar activities (Fig. 1 


Brackish Water Culture 
In the Philippines, only estuarine waters are us 

for fish culture. Saltwater swamp lands are utilized 
for pond rearing of the bangos or milk fish; shallow 
bays and inlets serve as sites for oyster farming 
The Philippine Bureau of Fisheries estimates that 
estuarine waters are two to five times more produc: 
tive per unit area than agricultural land. Sine 
1946, a rush in leasing government owned brackis! 
and estuarine areas has taken place as interest ha 
grown in fishpond culture (Fig. 2 


Bangos Fishponds 

Although the remains of primitive fishponds 1n- 
dicate that cultivation of bangos is an old industry 
in the Philippines, it is only recently that researc! 
and modern technics have been applied to show 
the true possibilities of fish culture. At the present 
bangos culture has reached such a stage of indus- 
trialization that three separate phases or operations 
have developed in some areas. Catching and hand- 
ling of the fry has become an established industry, 
while, to a lesser extent, rearing the fry to a finger- 
ling stage has been separated from the production 
of marketable fish. 


Bangos Fry Industry 
Although acclimated to brackish and even fresh- 
water under artificial conditions, the bangos 1s 4 
natural inhabitant of the open sea and will not re- 


produce except in its native saltwater. Depending 


on the locality, the fry season lasts from March 


August with a peak in May and June. The ! 
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many areas, such as Balayan and Batangas 

d along the sandy coasts and river mouths 

loro, Marinduque, Samar, Leyte, eastern 

Zambales, Oriental Negros, southern Panay, 
ers. Tiny and almost transparent needle-like 
caught in abaca cloth push nets and a variety 
s and traps. They are then placed in earthen 
th fresh seawater, about 2000 to 3300 fry 


bangos fry are caught by fisherman em- 
by consessionaires who obtain the rights to 


cipally owned fishing grounds. Fisherman are 


for their catch according to the quantity as 
termined by a sampling system. In turn, the fry 
sold at the beach to representatives of fishpond 
rators, and the unsold surplus is taken to Manila 
rain, truck, and airplane. Fishpond operators 
Manila Bay then may obtain the fry from 
wholesale depots at the International Airport, the 
lutuban Railroad Station, and near the Divisoria 


Bangos Nurseries 


\lthough the practice of raising the fry to mar- 
ket size in a continuous operation still is common, 
certain fishpond owners limit their activities to rais- 
ng fry only to the fingerling stage. In turn, the 
fingerlings are sold to other fishpond owners who 
continue the process to the marketable stage. 


F Experimental ponds, Dagatdagatan Saltwater 
Experimental Station. By experimenting with fish- 
technics and providing a “show window,” the 
of Fisheries encourages private development of 
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Fic. 2. The bangos or milk fish is the only fish produced 
in Philippine fishponds in important numbers. In three 
to six months, bangos attain a marketable size of 1 to 1% 
pounds. 


Nursery ponds for fingerling production range in 
size from 500 to 5000 square meters, separated into 
units by low partition dikes with inlet and drainage 
pipes. Prior to stocking, the ponds are drained and 
leveled, after which a series of flooding, draining, 
and drying activities is carried out in order to rid 
the pond of predators. For operating conditions, 
the pond depth is maintained at a depth of three 
to five centimeters in order to prevent the growth 
of filamentous algae, while encouraging the growth 
of lab lab, the food of the young bangos. Lab lab 
consists of a large assemblage of microscopic plants 
and animals closely associated with the bottom soil. 
It develops at the pond floor in a greenish, brown- 
ish, or yellowish mat or scum. 

When the pond is covered with lab lab, it is 
stocked with an average of 30 to 50 fry per square 
300,000-500,000 per hectare). Nursery 


pond water remains quite salty, receiving only oc- 


meter 


casional changing with new tidal water. During a 
hard rain, the water level is raised to prevent a 
rapid change in salinity and temperature. In time, 
the supply of lab lab becomes exhausted, necessitat- 
ing artificial feeding. When this happens, rice bran 
is broadcast over the ponds twice a day at the rate 
of 5 to 12 kilograms per hectare. 

After 11% to 2 months, the fingerlings are 5 to 
10 centimeters long, and may be sold to rearing 


pond owners. By controlling the food supply, how- 
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a 10-hectare bangos fishpond project (Bureau of Fisheries, Manila 

ever, the fish may be stunted at this stage for one to 

two years, thus maintaining a supply of fingerlings 

throughout the year. Despite the fact that bangos , . 

spawn but once annually, multiple cropping in the ; Bangos Rearing Ponds 

fishponds is feasible. Good rearing pond systems include three com- 
Owners of big fishpond holdings, which may be partments: the catching pond, the holding pond 


. ‘ > rearing ‘ig, 3). The catching pond 
as much as a thousand hectares, cannot raise enough ind the rearing pond (Fig. 3). The catching po 


Mu 


es : . ‘ , - es (0) 9 Sap » side 
fingerlings, and conversely, small owners do not al-  '° 4 5 ul subdivision 10 to 30 meters on each side, 


ways find it convenient to do so. It is these peopl 
who supply the major market for the nurseries 


located near the main gate. As do many other fish 
the bangos tend to swim against a current; so, by 
admitting water to the pond, the fish can be con- 
centrated in the catching pond for harvesting 

Fig. 4). 

Fingerlings are kept for some time in the holding 
pond which is a transition device. The food pro- 
vided in the deeper water of the rearing pond 1 
filamentous algae (lumut). A stay in the holding 

pond helps the fish in this change of diet from lab 
lab to lumut, and also enables them to grow a bit 
larger and thereby to be more capable of with- 
standing enemies in the big ponds. 

Finally, the rearing ponds are stocked with 100 
to 1500 fingerlings per hectare, and from then on 
the fish need little attention.* ‘The water goes stal 
eventually, but since it is stocked, it cannot b 
changed completely. The pond is merely freshene¢ 
by admitting water through the main gate d 
high tide and allowing it to escape during low 
When the food is exhausted, algae from o 
sources are planted, and certain types of sea 

shew? 4, “% oe ace gpene angen When water are added as substitute food. Artificial fertilizat 
lows through the gates, Bh swim ayaiat the current and aficult because of the changing of water, s 


used for catching young fish or partial harvesting. fallowing, temporary cultivation with rice, ¢ 
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lar salt production are locally resorted to 
to improve and maintain productivity. In 
s, vegetation is cut and placed in the ponds 
iver, but nowhere in the Phillipines is found 
of commercial fertilizers as takes place in 
ponds in Formosa (Figs. 5 and 6).° 
nding upon the food available, bangos reach 
etable size, about 1/2 pounds, in three to 
nths. With the development of the fingerling 
try, so that fingerlings may be ordered 
hout the year, and the use of substitutes for 
as food, two to four crops of fish may be pro- 
each year. Each crop should amount to at 
300 pounds per hectare, and would far exceed 
expected return per hectare of rice. In many 


however, bangos are sold too soon. The 


Fic. 6. Filamentous algae largely cover a newly readied 
rearing pond. The algae provide food for the fish and are 
often consumed completely so that supplemental seaweed 
and algae must be added 


total Phillippine catch of 296,089,602 kilograms. Of 
com- the 602,183 hectares of undeveloped swamplands, 


pond, $15,470 are brackish water swamps.°® In order to 


pond overcome the high cost of initial development, 


| side, which is estimated at P12.000 for a 10-hectare unit, 
r fish, 
0, by 
. COn- 


esting 


ding 
pro- 
nd is 


\dir 5. Rearing ponds. The tidal marshes of Manila 
ding 


orth of Manila have the largest area of fish cultur 
pment in the Philippines. 


may be in need of cash, or a religious holi- 


with- dav} 


ay provide a tempting market. As the fish can 
be caught at will, they are brought to the market 
LOWY ina fresh state (Fig. 7 
Concomitantly with the bangos, giant shrimp 
so are placed in the ponds. Shrimp and othe1 
ten enter during the freshening activities, to 
irther to pond production. Some crustacean 
vhich bore holes in the dikes are also edible. 


Fish Pond Development 
m 1946 to 1951, the area in fishponds in- 
i from 53,032 to 84,769 hectares, with a cor- Fic. 7. Mature bangos escape into feeder canals and 
16.100.000 to are salvaged by seining. This technic is also used on 


ss : ; partially drained rearing ponds when complete harvesting 
10 kilograms, or about 10 percent of the _ is desired 


ding increase of catch from 
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Fic. 8. Distribution of brackish and freshwater swamps of the Philippines. Major fishpond development is 


provinces of Bulacan and Pampanga north of Manila, and on Panay Island (Roxas City and _ Iloilo.) 


statistics: Bureau of Fisheries, Manila. 

the Philippine Government, through the Recon- 
struction Finance Corporation, has established a 
system of financing pond construction and improve- 
ment. This program encourages the development of 
areas not exceeding 25 hectares by advancing 80 


percent of the expenses involved. As a result, the 
estimated annual net profit of P2200 per 10-hectare 
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Source 


pond has aroused increasing interest in the bangos 
industry (Fig. 8).’ 
Freshwater Fish Culture 
Despite the abundance of freshwater sw 
artificial reservoirs, irrigation canals, and 
fields, no freshwater pond cultivation of ar 
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takes place in the Philippines. Farmers 
lag, the interesting air-breathing fish, in 
lies. Several other native fish are caught 
ped in paddies, ditches, and streams, but 
this is planned fish culture. Yet in many 
[Indonesia and southeast Asia, freshwater 
cultivated in large numbers in rice paddies, 
rd ponds, and reservoirs, and in Thailand, 
wooden boxes. Freshwater fish culture not 
ovides a convenient source of protein and 
es productivity of the land, but it also over- 
; the lack of transportation and refrigerating 
es which contribute to the expense and scar- 
fish in inland areas. Philippine freshwater 
fisheries have been so destructively ex- 
and exhausted that pond culture of fresh- 
species looms even more significantly as a 
source of protein. 
In order to encourage freshwater fish culture, 


Fisheries has introduced several 


Bureau of 
proven species, such as the gouramy from Indonesia 


and the plasalit and tilapia from Thailand. Demon- 

ration fish ponds have been constructed, literature 
has been made available to the public, and fry of 
souramy, plasalit, and tilapia have been raised and 


listributed. 


Oyster Culture 


Shellfish culture in natural brackish and estuarine 


waters, not considering fish ponds, represents 


another potential source of protein. At the present, 


Bamboo stakes with old oyster valves or tin cans 
ipon the stakes to serve as spat collectors are 
rhts in the estuaries and lagoons of Manila Bay. 
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Fic. 10. Oyster farms of Bacoor Bay between Manila 
and Cavite. On the left, horizontal poles are threaded with 
cultch. On the right, wires holding cultch hang vertically 
The mass of poles has increased silting to a serious degre¢ 


only a small amount of oysters and kapis (window- 
pane shells) is produced by farming technics, al- 
though oysters are as common as ordinary fish in 
many coastal areas of the Philippines. 

tidal 
bavs 


found in rivers, creeks, salt 


landlocked 


semi-sandy, 


Oysters are 
where the bottom 


sticky. For 


marshes, and 


is, ordinarily, hard, and 
many years, small plots of oysters have been culti- 
vated at southeastern Manila Bay 

in tidal streams and lagoons just north and south 
of Manila, and in several other points along the 


most 


Bacoor Bay 


western and northern coast of Luzon. The 
promising sites are Northern Luzon, Lingayen Gulf, 
Manila Bay, Batangas Bay, the coasts of Tayabas 
and Sorsogon, the regions around Catbalogan in 
Samar, northern Leyte, and the coasts of Negros 
and Palawan. Bacoor Bay in Cavite contains about 
200 hectares of privately owned oyster farms, while 
10,000 hectares await development in Lingayen 
Gulf. 

In the Bay-Manila 
rearing areas do not provide the firm bottom most 


mud-choked 


shallows rapidly filling with silt. In order to pre- 


Bacoot region, the oyster 


suited to oysters, and are commonly 


vent smothering of the oysters, and also to utilize 


the water vertically, several types of hanging 


methods of culture were copied from Japan, and 
the tray method from Australia. The first method 
one commonly observed in the more 


used, and 


sheltered tidal streams and lagoons, is the stake or 
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Fic. 11. Oysters growing on wires used in the hanging 
or bitin method. The hook at the top hangs over a hori- 
zontal pole at the surface. Oysters are kept out of the mud 
and utilize the entire depth of water. 


tulus method. In this case, bamboo stakes are driven 
into the mud, with old oyster valves or tin cans 
impaled upon the stakes to serve as spat collectors 
(Fig. 9). In less protected or larger areas, sturdy 
bamboo posts are driven into the bottom as sup- 
ports for long horizontal bamboo poles which are 
placed at levels within the tide range. For the hang- 
ing or bitin method, wires with a crook on one end 
are hung vertically from the horizontal poles. Old 
valves are threaded on the wires as cultch, thus 
enabling the growing oysters to live above the 
muddy bottom and to use efficiently the available 
space. In many shallow areas, a variation of this 
method is used, whereby long slender poles threaded 
with cultch are suspended horizontally between the 
bamboo posts. Usually four 20-meter “long lines” 
are spaced about eigh inches apart on a frame. 
This is known as the line or sampayan method. 
The tray or screen method consists of placing 
cultch on chicken wire or bamboo screening which 
is built in the form of movable trays. ‘These are 
easy to move from place to place and are convenient 
for fattening marketable oysters, or for improving 
undersized oysters collected from stake or hanging 
methods (Figs. 10 and 11 

In more remote coastal areas, several more primi- 
tive techics are used locally. Bamboo logs are staked 
to the bottom at the margin of tidal creeks so that 
oyster spats may attach themselves to the bamboo. 
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Where big stones and coral rocks are avail: 
stones (paringit) are arranged in suitab 
along the shores of a cove. Oyster spats ey 
attach to the rocks. 

The Bacoor Bay oyster farms on the s 
shore of Manila Bay were originally estab] 
a government demonstration farm. So many 
individuals have installed similar facilities 
bay is littered with poles and stakes as fa) 
can see. In fact, the increased sedimentatio1 
ing from the submerged forest of bamboo 
at present threatening the life of the entire i1 

No attempt has been made to obtain stat 


oyster production in the Philippines. Many ar 


duced only for subsistence. There is surp 
little demand for them on the market. The | 


at 


S 


t tl 


or 


ALLL] 


1 
iCK 0] 


ice and adequate transportation is undoubted] 


handicap which presumably can be overco 
time if the market justifies it.® 
Kapis 


An interesting product usually associated 


} 
i 


lie 


regular oyster farming is the windowpane sly 
known in the Tagalog dialect as “kapis,” althoug 


commonly misspelled ‘“capis.” ‘The 


shell is a pearl oyster, Placuna placenta, whos 
tire shell, including the meat, is about one cent 


meter in thickness, whereas the average sh 


windowpa! 


ort 


ameter of large shells is about 12 to 14 centimeters 


Because the right valve is flat, it is more val 


than the slightly convex left valve. 





Fic. 12. Windowpanes made from kapis shells. La! 


homes of the well-to-do also utilize kapis for a dis 
window material. 
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Alt yh widely distributed throughout the 
es, the more important kapis beds are 
locat long eastern Manila Bay, Pangolas and 
Palil in Bohol, Valladolid, Occidental Negros, 
ity and Iloilo in Panay, Lingayen Gulf, 

localities in Mindanao. Favorable nat- 
iral ironments seem to be beds of grayish or 
nud in the tidal zones of estuaries, coves, 
and conditions favorable to oysters are also 
favorable to kapis. However, the shell is free and 


inattached, and sometimes it is thickly covered with 


bluis! 


oO! ba 


id and debris. 

Utilizing the extensive low tide flats of Bacoor, 
Bay, the Philippine Bureau of Fisheries operates 
an experimental and demonstation oyster and kapis 
farm near the village of Binakayan, Cavite, which 
has served to arouse interest on the part of private 
oyster farmers in the Manila Bay area. During 
November and December, kapis seedlings 25 to 40 

limeters long are gathered by fishermen along 
the sandy shores of Manila Bay and are sold to 
kapis farmers for 2.00 to #2.50 per 10,000 pieces. 
Seedlings are planted in favorable areas which are 
surrounded by protective fences of bamboo brushes 
ind sticks. Often the fences are used simultaneously 
is cultch for oysters. When planted in November, 
the kapis may be harvested the following June. 

\fter the kapis are harvested, the meat is re- 
moved and the shells are soaked in water to clean 
them and to produce a characteristic luster. First 
grade shells sell for #90 per 10,000 pieces, and the 
rth grade shells (usually the curved left valve 

about #40. In 1949, 15,947 kilograms valued 
at # 10,530 were exported. 

For a hundred years, kapis shells have been 
characteristically utilized as windowpanes through- 
out the Philippines. This is especially true for the 
sliding type of window that is closed only at night 
or in inclement weather. Tiny translucent pieces 
about 3 inches square are set in many rows within 
large frames to form these unique and distinctive 
windows (Fig. 12). Many novelties are manufac- 
tured from the shells for native as well as for tourist 
consumption. Although rather infinitesimal, the 
meat is considered to be a delicacy and is used 
a variety of native dishes such as chowder, kapis 


omelet, and adobo.® 





The new Philippine Republic is beset with many 
problems as a result of its change from a colonial 
to an independent status. One paramount problem 
is the need for greater self-sufficiency in food, 
need fostered by a rapidly growing population, a 
desire to industrialize, the necessity to conserve 
dollar reserves, the impending loss of the country’s 
former position within U.S. tariff boundaries, and 
the long-established agricultural and cultural pat- 
terns that need modification. 

In view of this very practical problem, the 
presence of large areas of undeveloped or poorly 
developed swamplands and shallow coastal areas 
provides a most promising possibility for overcoming 
the present serious shortage of protein foods. ‘The 
scientific production of bangos and oysters in brack- 
ish and saltwater sites, plus the development of 
freshwater fish culture in inland swamps, paddy 
areas, reservoirs, and irrigation systems can con- 
ceivably provide a sufficient amount of protein in 
itself. to serve the needs of the entire nation. Fish 
from backyards and farms is a reality in much of 


southeast Asia. and should be a reality in the 


Philippines. 
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HEN is a dependent people fit for self- 

government or independence? ‘The man- 

date system and now the trusteeship sys- 
tem are intended to give a dependency either 
self-government or independence in the course of 
time, increasingly because of the fitness of the de- 
pendency and decreasingly because of international 
power politics or imperial interests of the control- 
ling power. To carry out this policy of democratic 
concern for the welfare of the inhabitants requires 
that fitness be so specified that the inhabitants know 
what efforts or achievements by them will result in 
specified advances toward full self-government. 
There is need for a procedure to make this transi- 
tion from dependence to independence a_ pacific 
and constructive one and to provide an alternative 
to the appeal to force that was the sole resource of 
the dependency in the past. If fitness can be defined 
and measured and degrees of it set as goals, the 
trusteeship system is likely to work with less friction 
and probability of bloodshed in the future. 


The Facts to Date 


The officially declared purpose in the United Na- 
tions Charter and Trusteeship Agreements that the 
dependency shall be developed toward eventual 
self-government or independence has taken cogni- 
zance of this problem and suggested its solution. The 

tlook for its solution is made more hopeful by the 
increased willingness, occasionally evident in the 
modern world. of some nations under certain cir- 

give up their dependencies and sin- 

rely work toward developing them, not for ex- 
but for the welfare of the inhabitants. 
achievement of self- 


is to set up criteria 


for measuring their fitness. We analyzed’ this ques. 
tion to find the criteria that had been agreed upo: 
by both the dependency and the controlling powe: 
in the cases of the Philippines, India, and Ira 
There resulted agreement on some eleven criteria 
five dealing with internal affairs and six with inter- 
national These 
criteria included such requirements as the ability o! 
its civil govern- 


obligations of the dependency. 
the dependency to maintain (a) 
its territorial integrity, (c) its financia 
d) a competent judiciary, and (e) a 
public opinion wanting self-government; and to 


ment, (b) 
solvency, 


guarantee the rights of foreigners and minorities 
and other international obligations of debts, treaties 
and so forth, legally contracted. These criteria thus 
analyzed were the identical set that were late! 
adopted by the Mandates 
League of Nations. This official declaration of th 
criteria of fitness for independence is the first ste] 


t 


Commission o! 


in working toward a solution of the problem o! 
peaceful transition from dependency to self-govern- 
ment. 

The analysis was materially aided by technics 
developed by the social sciences in the last decad 
or two for measuring such complex and qualitatis 
phenomena. From these facts a scheme for furthe! 
ing self-government peacefully may be developed 
which is the purpose of this paper. 


A Proposed Measuring Instrument fo: 
Self-Government 


a) How to measure the criteria for self-g 


ment. The instrument here described for measuring 
fitness for self-government is based on severa! as- 


sumptions which it is well to state clearly 


start. It assumes that: (1) self-government is o/te! 


a desired goal; (2 
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measuring fitness can be a use- 
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The Scientific Measurement of |° 
itness for Self-Government 


) 


ques- 
upon 
OW] 
Iraq 
teria, 
nter- 
hese 
ty o! 








ward self-government; (3) this step can 
nflicts; and (4) fitness can be measured 
by e statistical indices. This paper is mostly 
on | with giving evidence in support of the 
nption—that fitness can be measured. 

describing the indices for measuring fitness 
of the theory of measurement on which 
the based may be useful for political scientists. 

Our theory of measurement,* which is applicable 

social phenomena and is not limited to de- 

icies nor even to governmental phenomena, 
be described in three cycles: the qualitative, the 
uantitative, and the correlative. 

For the qualitative cycle, one begins by naming 
classes of phenomena and their subclasses in a 
lassification scheme. A subclassification may be 
carried to as many levels or degrees of fineness as 
may be needed. 

For the quantitative cycle one begins by observing 
whether a given qualitative class is present or ab- 
sent in a particular situation. This makes it an all- 
or-none variable which may _ be 
numerical values of one or zero and then may be 


assigned the 


weighted later as desired in combining with the 
other variables. Wherever possible such all-or-none 
variables should be observed more exactly in an 
ordinal series, or ranks, such as in stating whether 
there is none, some, more, or most of that variable 
in a given situation. This ordinal variable in turn 
should be still more exactly observed wherever pos- 
sible by converting it to a cardinal variable which is 
a multipie of equal and standardized units. Ordinal 
variables are designated “‘first, second, third... ,” 
while cardinal variables are designated “one, two, 
three. . . 2’ When the cardinal variable has been 
calibrated, that is, when its limits, reliability, valid- 
ity, and so on, have themselves been measured, it 
becomes the most exact type of variable and is the 
ideal in the quantitative cycle. 

For the correlative cycle the indices of the quanti- 
tative cycle, whether all-or-none, ordinal or car- 
dinal, have all their intercorrelations calculated by 
ippropriate technics. This determines the structure 


or pattern of the indices or classes of phenomena 
that are involved in the total situation under study. 
In proportion as the determinant of the table of 
intercorrelations vanishes, the system of observed 
variables can be considered a closed system, since 


iny one variable within it can be completely pre- 


dimensional theory of measurement and the 
tatistical technics in this paper are more fully de- 
in the author’s Dimensions of Society (Macmil- 
12, 944 pp.) and Systematic Social Sctence (De- 
t of Sociology, University of Washington, Seattle, 
5 pn.), a tvnescrint volume offset for criticism 
ision before full publication. 
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dicted from the other variables, that is, its multiple 
correlation with the others is unity. This serves to 
measure how completely or adequately, for the pre- 
dictive function of science, the variables in the situa- 
tion have been observed. 

Now apply this theory of measurement which, in 
its broad outlines, can be shown to subsume all 
measurement that exists in any science, to the prob- 
lem of measuring fitness for self-government. The 
eleven criteria adopted by the Mandates Commis- 
sion were subclassified through seven levels into a 
resulting 350 subclasses, or items, of objectively 
observable phenomena (‘Table 1 
were then converted into quantitative indices by 


. These 350 items 


observing them either as present or absent or present 
in ordinal degrees or present in cardinal amounts. 
Consider, for example, three sample indices at these 
stages of precision. These three indices measure, 
for instance, the three major internal criteria of a 
competent judiciary, a favorable public opinion, 
and financial solvency. 

For a qualitative index converted into an all-or- 


TABLE 1 


FIFTEEN ILLUSTRATIVE TyYPEs OF INDICES SELECTED 
FROM THE SET OF 350 Sucu ITEMs* 


ie Civil Government (indices /] to 135) 
5. Personnel Administration 


(6) Classification 
33 Is there a uniform job classification ? 
34 To what percentage of the civil servants 
is it applicable ? 
35 Are the standards of admission to each 
category defined? 
36 Are salary scales for each category estab- 
lished ? 
37 Are they actually applied? 
8. Health and Sanitation 
a) Heaith Work 
71 What is the total score on the “Ap- 
Form for City (and Rural 


praisal 


Health Work’? (Adapted from the 
American Public Heczlth Association's 
scale 


b) Personnel 
72 What are 
doctors, of nurses, of midwives, of sani- 


the per capita numbers of 


tary inspectors, of pharmacists? 


II. Military 


2. Military Power 
a) Personnel 
141 What is the per capita number of mili- 
tary personnel? 
142 What is the percentage of native per- 
officers: line officers 


sonnel seniol 


junior officers; staff officers 


* These items were developed by Felicia Fedorovicz in 
a thesis under the author’s direction. Copies of this pro- 
visional scale may be obtained from the author. 











TABLE 1 (continued For an illustration of an ordinal variable. congjq, " 
III. Order and Security a public opinion poll determining the cri n tha 
k= £0) Renee penn: on Seeuesty is there shall be a predominant public opinion 
( j é j *S * jast montn Nave you > . . ° . 
161 How many times in the last m sony favor of self-government or independence. He; 
heard of a... (each crime below in turn i . \ a 
in this community (village, tribe, etc. instead of asking the question, Do you approv 
, disapprove?” the question could be asked m 
NX ‘aring Mean number o . . ae 
sneer mes exactly in ordinal degrees specifying the ret 
in sample rumored crimes iaagie ee ; 
self-government that is favored or as the degre 
Phefi intensity of approval or disapproval of sel{-goy 
Cattle theft : ae ; 
nae ment. Of course, such a question should be , 
Rape — fully phrased in alternative forms, penetrating 
Murder analyzed by supplementary questioning 
etc. sure that the opinion expressed on the question 
IV. Financing issue is adequately reflected in all its complicati 
!. International Obligations and is independent of the particular phrasing 


196 What is the proportion of per capita foreign 


debts to per capita yearly national income? the question. The questions should elicit 


% Biaiieley “give/get” ratios or price of independence wi 
1. Impartiality 
201 Are there any special privileges for religious, they want can be measured in eight types of 
racial, economic, or other groups? dices that we have developed.” Thus indices 

202 Are there any foreign concessions? 
203 Are the court fees reasonable or are the costs 


the citizens are willing to pay. This cost of 


willingness to pay higher taxes, have military se: 


prohibitive for the poor? ice, and put up with possible specified degrees 


VI. Public Opinion lowered efficiency in government services, can gag 


3. Political maturity the strength of the public opinion in terms of 
a) Activities the people will give for what they want to get 
281 What percentage of the electorate voted in For a third illustration, this time a cardinal var 
the last national election? Municipal elec- : : : : 
tion? able, the financial solvency of the budget car 
determined in cardinal units of money. 
none quantitative index, consider the criterion that For the correlative cycle, the 350 indices need t 


the dependency must possess a judiciary command- be combined in successive stages until event 
ing the confidence of the people. Alongside the they yield a single index or scale of total fitness 
courts of the controlling power, let parallel native This combination is usually made additively 
courts be set up with alternative jurisdiction as some kind of weights. Ideally, the weights should! 
formerly was the case in various Near Eastern — regression weights determined by multiple cor 
states. Let the native courts try those cases where — tion, which is calculated by correlating the indices 
both litigants agreed to take their case there. At the against some accepted measure of dependence-i 
end of each year, the percentage of all the cases in dependence such as the difference between a se‘ 
the court that went to their own native courts could — dependent areas and another comparable set 

be calculated and judges appointed for the next dependent areas. As a first approximation 
period, such that the native judges would be that weights may be secured as ratings by a pane! 
percentage of all the judges. Thus, as people gained competent specialists. 


or lost confidence in their native courts, the per- For this weighting, a decimal system has bé 
centage of native judges in the country would developed that distributes 100 points among 
increase or decrease. When they attained full confi- subclasses of each class wherever it may fall in t 
dence in their own judiciary, all judges would auto- hierarchy of classification which breaks “fitness” 


matically become nationals; and the dependency down into subclasses and sub-subclasses in succes 
would have achieved complete control of its judici- sive levels. The number of percentage point 

ary by demonstrated confidence in it. The action — to each subclass is according to the judge’s estimat 
of taking the case to the native court is a qualita- of its relative importance among ‘the other su 


} 


tive item of behavior. Coupled with its absence, classes of its class in contributing toward fitness f 





the not-taking-the-case-to-a-native-court becomes — self-government. In this way the weights of 
an all-or-none item of behavior. The arithmetic subclasses of any one class add up to 100. Pr 
mean of such items is the percentage of cases taken may be made for an extra unidentified subc|ass 
to the national court. (Every percentage is the arith- the event the judges feel that the given specifi 
metic mean of an all-or-none frequency variable.) subclasses are an inadequate analysis of their class 
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Th assigned by the judges to the unidenti- 
fies neasures the degrees of inadequacy of 
the subclasses. With this decimal weighting 
” net weight of any class, anywhere in the 
- mn any of the seven levels, toward total 
fitn’ imply the product of its percentage and 
the ntage of all classes above it in the hier- 
archy. [his yields indices for every item or combina- 
on ms up to the total fitness so that the whole, 
as W s any of its parts, is measurable. ‘This deci- 
mal shting system is flexible in permitting the 
insertion or removal of any items above or below it, 


with consequent shift of weighting only in the sub- 
classes 

It remains to be seen whether the ratings would 
transcend the raters, that is, to what extent the rat- 
ings assigned by different panels of judges with dif- 
ferent ideologies would differ from each other or 
vive a constant result. Thus, in constructing atti- 
tude tests it has been found by Thurstone that 
panels of judges with very different attitudes them- 
selves will yet agree on rating the meanings or scale 
positions of statements of attitude so that the atti- 
tude scales they construct transcend or are indepen- 
dent of the attitudes of the judges who constructed 
them. If it should be found that the ratings do not 
transcend the ideologies of the raters and that they 
yield significant differences, then the scale could 
still be applied but with specified weighting systems, 
for example, Communist weightings, Republican 
tings, or a UN Trusteeship Council weightings 


welg! 


system. 

The reliability of this weighting system has been 
experimentally measured. Shannon* secured weight- 
ings from social science faculty and student groups. 
He found no significant differences in mean weights 
when he subclassified his data into expert raters and 
inexpert raters. They correlated 0.9 together 
008). The ratings differed significantly from 
chance, which would assign equal weights in every 
subclass in a class. On repeating the ratings, cor- 
relations of ratings of individuals between first and 
second ratings ran as low as 0.41, but correlations 
of the mean first ratings and the mean second rat- 
ings ran up to 0.997 (40.002). The split-half cor- 
relation of odd versus even items was 0.93 (+ 0.- 
006). These studies proved that the weights could 
be highly reliable if they are the mean weights of a 
pal f judges. 

Reliability, validity, and norms. The next 
ll to be taken in constructing the scale of 
nt ire to determine its reliability, validity, and 


bility can be determined for one index of it 
orrelation coefficient between one determi- 
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nation of the scale and a second determination of it 
on presumably the same phenomena, as when one 
set of a person’s determination of the indices is 
correlated against another set’s determination of 
the same indices.* To the extent that this correla- 
tion is high, say above 0.9, the scale is judged reli- 
able; that is, it is free of errors of observation due to 
the observer. Many of the indices are fixed by cen- 
suses, school, tax, budget, and other statistics that 
would not vary much if reobserved. But other in- 
dices which are mean ratings by experts or polls of 
samples of the population might vary more on re- 
observing them. Hence their degree of reliability 
must be experimentally isolated and measured. 

Validity is definable as the correlation coefficient 
between the scale and an accepted index of depend- 
ence-independence. How high does the scale, when 
applied to a group of independent and a group of 
comparable dependent areas, correlate with the 
all-or-none variable of independence or lack of it? 
The higher this correlation, the more valid the 
scale, that is, the more closely it is proved to meas- 
ure what it claims to measure in society. At present 
the validity of only a few indices has been explored. 
Shannon?‘ has found correlation scattergrams with 
correlations in the 0.2 to 0.5 range between depend- 
ent or independent states as the one criterion vari- 
able to be predicted and illiteracy, gold reserves, 
and other factors as independent or predictor vari- 
ables. These preliminary findings suggest that by 
multiple correlation technics a scale can be built 
and proven to measure more accurately the degree 
of independence. 

For this purpose of determining the norms, a 
‘“para-nation technic” is proposed. It may be 
sketched here in oversimplified summary; eventu- 
ally the Trusteeship Council might work out details. 
Let the degree of fitness demanded of a candidate 
dependency, in order for it to qualify for full self- 
government or independence, be some preassigned 
amount such as the average degree of fitness of ten 
para-nations, which are nations comparable in as 
many respects as possible to the candidate area. Let 
these nations be measured by the scale, and their 
arithmetic mean determined. Call this point “100 
percent fitness” for the candidate nation (Table 2 
This means that the dependencies must be more fit 
than the less competent independent nations of its 
class, yet need not measure up to the most compe- 
tent, but only attain the average. 

With this 100 percent point on the scale of fitness 

* The more the two sets of observers represent differ- 
ent viewpoints or cultures, the more their degree of agree- 
ment will establish the objectivity or rerating reliability 


of the scale, of course. 
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determined for a given nation, subdivisions of it, 
when reached, could determine when that candi- 
date would reach specified increments of autonomy 
Thus, it could progress gradually toward self-gov- 
ernment by peaceful, rational, and predetermined 


steps. 
Application of the Measuring Instrument 


a) Possible administration of testing. In order 
to try out the extent to which a measuring instru- 
ment can contribute to the peaceful evolution of a 
dependency toward self-government, the instru- 
ment must be applied and developed further under 
field conditions. Administrators of dependent areas 
must become more interested in applying social 
science technics to their practical problems. It is 
to be expected that such interest will grow sporad- 
ically but may be encouraged by clear statement 
of the goal and available means. The goal here 
would be a controlled experiment for testing the 
hypothesis implied in the second and third assump- 
tion above.* This fitness scale hypothesis might be 
stated as: It is expected that in proportion (1) as 
a people’s fitness for self-government is well meas- 
ured; (2) increments in fitness are preannounced 
as the precondition for increments in self-govern- 
ment; and (3) increments in fitness are at least 
partly attainable by the people’s own efforts then, 
self-government is likely to be achieved sooner, with 
less conflict, and with more satisfaction to most 
people, than without this measurement and moti- 
vation plan. 

In order to test this hypothesis scientifically, con- 
trolled experiments would be designed, ideally, but 
in practice only crude approximations may be 
possible. These may be less crude, however, if the 
administrators have the plan of a controlled exper- 
iment in mind, even though they may lack the 
power to execute it cleanly. A controlled testing 
of the hypothesis implies finding two similar or 
matched dependencies. One of them would then 
have the aforementioned measurement and moti- 
vation plan applied to it while the other would not 
(or at least would get much less of it.) In a few 
decades the satisfactory and peaceful progress of the 
former toward self-government should be visibly 
greater than in the latter, if the hypothesis holds. 

* The proposals here may seem a little naive to some 
political realists. The author recalls, however, proposing 
in Geneva in 1927 that criteria for terminating a mandate 
should be specified. Sir Austen Chamberlain replied that 
that was a job for the academic people before political 
administrators could move. The fact that when criteria 
were then worked out with a fellow academician (Profes- 
sor Ritsher) these were the ones adopted by the Mandates 
Commission, gives hope that now in measuring these cri- 
teria the statesmen may again find the social scientists’ 
technics useful. 
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b) Possible administrators of testing. 
four types of authorities, each of whom « 


thes 


Stes 


tribute a part to the full testing of the | 
These authorities are the United Nations 
national colonial offices, bureaus for research 


government, and political scientists with 
training. 
1) Trustees of United Nations trust 


-eSNr 


should be the first to apply the hypothesis and jt 


implementing scale to their trusteed lands. Thus g 
technic is offered that can help fulfill the officia 
purpose of trusteeships—to prepare the trusteed 


lands for self-government or independence. It offes 


a substitute for agitation, rebellion, and the ay 
to force which have all too often in the past 


Ty 
peal 
| 

| 

[ 


the only course open to a dependent people want. 


ing their freedom. It offers an evolutionary m 


th 


of gradual growth toward self-government in pla 


of revolution. It provides a definite constructive 


procedure which can motivate the inhabitants ; 


those efforts and achievements that fit then 


bia 


for taking over the management of their ow: 


affairs. In short, it offers a way to make the 1 


Y 
rs. 


tee’s task easier. Of course, this fitness is not the 


only consideration in granting self-government 1 


independence. Considerations of strategic defense 


and other self-interests of the trustee may still 


a part, but the measuring and isolating of 


Y 
Vid) 


hitness 


removes the question of fitness from the realm o! 


controversy and makes it less possible for any trus- 


tee to rationalize imperialistic policy by the 
that the trusteed land is not yet fit for auto 


Call 


nor 


Above all, the scheme would stimulate the devel: 


opment of fitness as a conscious, implemente¢ 


| 


This is a bit of the scientific method applied | 


administration, namely, the isolating of fac 
that, with the causes and effects of each 


to 


I 


rs & 


ract 


separately known, any one factor can be controlled 


even when other factors are still uncontrolle 
Trusteeships should begin this _ proc: 


1. 


Ss 


planned, peaceful transition to self-government | 


writing an article to this effect into the c! 


that set them up. The principle of measure: 


motivated fitting of oneself for self-governi 


could be established by some such articl 
following: 


In order that the inhabitants may be const 
guided in their efforts to fit themselves for sel! 
ment by peaceful steps and without recourse 
the Trusteeship Council shall advise and recom 
the Administrative Authorities as to the proce: 
determining: the inhabitants’ current degree « 
for self-government, and what efforts or achie 
by them, and what other conditions, are conside 
requisite to specified increments in self-governm: 
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sighted colonial administrators can use 
yardstick to simplify their problems. 
Nat stic agitation tending toward demonstra- 


ving bloodshed can be headed off by 
at an early stage, upon fitness goals 
representatives of the inhabitants when 


W 
suc cement is more possible than later when 
nat ist emotions and demands go to the ex- 
treme. With political, economic, educational, and 
50 levelopment mapped out in definite detail 
Y energies of the nationalists harnessed to 
cooperate in achieving them, the colonial admin- 
strator will have intelligently solved his future 


problems in large part by preventive action. 

- Considerable progress in this direction has been 
made. The Trusteeship Council has prepared elab- 
orate and searching questionnaires for securing 
detailed information from the trustees. But the 
motivating of effort by the nationals is little devel- 
oped, since what they must achieve to earn speci- 
fied increments in autonomy is not stated definitely 
and in advance. 

}) Bureaus for research on government and 
governing could test the hypothesis and also ex- 
pand it. They should research to refine the scale 
of fitness toward making it a more realistic and 
exact instrument for prediction and control—the 
functions of science, whether political science or 
any other. Further, they could expand the scale 
from government of dependencies to any govern- 
mental unit as many of the indices would be equally 
pertinent in a self-governing or a non-self-govern- 
ing area. By appropriate choice of indices, variant 
versions of the scale could measure the excellence 
of functioning of any governmental unit. 

Indices of municipal political functioning could 
be developed and synthesized into a scale for the 
eficiency of municipal government. Indices of 
county or provincial or state governing could be 


collected more systematically than hitherto by the 
technics developed here to form scales for county or 
state government. Appropriate indices of national 
or international government could eventually yield 
scales for measuring the excellence of national and 
we governing. The method of scale construction, 
based in part on our theory of measurement, is ap- 


plicable to any size of governmental unit. It may 


be that self-government is best developed on a 
local scale first and later extended to larger units. 
is method of scaling is also applicable to any 
tment or function of government for which 
rate diagnosis and treatment may be wanted. 


functioning, or any of their subfunctions, can 
rogressively developed by research. Bureaus 


ry, 1954 


les for administrative, legislative, judicial, or 





TABLE 2 


A ScHEMATIC DISTRIBUTION OF NATIONS BY THEIR 


FITNESS SCORES 
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Fitness score, a weighted average of 350 indices of fitness 
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mean 
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Qe ————— | 
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A ‘ 
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for research on the government process itself can 
greatly improve that process in the long run by 
systematic research to measure it, so that its degree 
of excellence can be factually determined with less 
controversy and less frustrating of the voters’ wishes. 

+) Political scientists, authorities on government 
more than in government, also should help in test- 
ing this hypothesis. They should get beyond mere 
description of government and achieve more of 
that prediction and control that science gives to 


man. Toward this. more exact generalizations o1 


laws of political behavior are required, and such 
exact observing involves a precision instrument 
such as our scales of government. To the extent 
that political scieni:sts expand the indices of fitness 
for self-government to measure the excellence of 
any government, the resulting governance scales 
can help to make political science an exact science. 

With such ends in view, this paper is intended 
to do more than report on the construction of a 
scale of fitness for self-government. It is a general 
blueprint for further quantitative research in politi- 
cal science. It is an invitation to any political scien- 
tists to cooperative research in further developing 
the government scale and a more exact science of 


government. 
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Magnetic Storms the permanent magnetic field of the earth. 1] 


HE earth is a permanent magnet"? with "¢ rarely large enough to disturb a mariner’s « 
a field at the surface of the earth distributed 
as if it were due to a magnetic dipole placed 

at the center of the earth. The magnetic lines of 
force are drawn in Fig. 1, each line being marked 
with the magnetic latitude at which it touches the 
surface of the earth. The field H is horizontal at 
the magnetic equator and vertical at the magnetic 
poles, the respective intensities being about 30,000 
and 60,000 gamma (1 gamma= 10° gauss). By 
means of Gaussian harmonic analysis of the com- 
ponents of H observed at the surface, one may 
separate the portions which arise from magnetic 
sources below and above the surface. Early analyses 
indicated that about 2 per cent of H might be of 
external origin and of a type which would be 
produced by an eastward current ringing the earth 
of about 5 x 10° amperes and causing a horizontal 
field of about 600 gamma at the equator.* A more 
recent analysis by Vestine! in 1947, using the latest 
and most complete magnetic data, reduced the 

portion of possible external origin to less than 1 Within a minute, at all stations over the earth : 

per cent of H, that is, to less than about 300 low latitudes its first effect is a relatively — 

gamma at the equator. Whether it was zero or increase of the horizontal component of H, which 
some small value less than 1 per cent of H could ™ay amount to 50 or 100 gamma in a few minutes 
not be established because of inaccuracy and in- OF an hour. This is called the “first phase” 

completeness of magnetic surveys, particularly in 


pass, but are easily recorded by the sensit 
struments of a magnetic observatory. The dis. 
turbances are in general so irregular as to 
complete classification, they may occu 

time, and they may be worldwide or lo 

large disturbances are classed as storms; the 
almost always worldwide and are usually accot 
panied by auroral displays. It is known from Ga 
sian harmonic analysis that the magnetic disturb- 
ances arise from electrical or magnetic influences 
which originate somewhere above the surface o! 


re mort 


the earth. And, primarily because there are m 
magnetic storms when there are more sunspots 
it is believed that the storms are caused by emana- 
tions from the sun. 

Of the large magnetic disturbances tho 
sudden commencements are recognized as a defi- 


one 


nite type. This type, which theories of mag 


storms have endeavored to explain, has seve! 
characteristic features. It begins simultaneous! 


storm. 

The first phase is followed by a second 
wide feature, called the “second phase,” 01 
phase,” in which the horizontal compone1 
usually falls in several hours to 100 gamma « 
below its normal value, with many irreg\ 
and oscillations, and may remain below nor! 


polar regions. 

Erratic variations or disturbances!® of the ter- 
restrial magnetic field occur which, although large 
when it is realized that they envelope the entire 
earth, rarely amount to more than 2 per cent of 


* Based on an address of retiring chairman of Section 
B, at the AAAS meeting in Boston, December 28, 1953. several hours or days. Finally, there is a r 
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period. All the phases are not always well devel- 
oped in all storms. There are storms in which the 
first phase is absent or hardly noticeable, and 
storms in which the first phase is not followed by a 
pronounced second phase. The first phase would 
be produced by an eastward electric current of 
the order of 10° amperes ringing the earth at the 
tor, and the second phase by a similar west- 
ward current. Various theories have assumed, or 
attempted to account for, the existence of such 
ring currents. 
[he worldwide phases thus far described are 
inost intense at the lower latitudes and grow 
er toward the poles. In addition, there are 
storm effects, superimposed on the phases, 
are more intense in high magnetic latitudes 
than in low latitudes. These vary with the local 
the observing station, and are referred to 
“diurnal storm variations.” These varia- 
ti re complex and need not be described in 
here. Since the actual storm is composed of 
e worldwide phases and the diurnal varia- 
he distribution with latitude of the magnetic 
of the storm, as measured at the surface 
ith, has a broad maximum in tropical 
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Ultraviolet flare theory. 


latitudes due to the worldwide phases, and maxima 
at about latitude 60°. north and south, due to the 


diurnal variations: there are shallow ill-defined 


minima around 30° to 50°, north and south 


Ultraviolet Light Theory 


The ultraviolet light theory of magnetic storms 
and aurorae* is described briefly first. Although 
its correctness is not established, it is instructive 
because it is the only theory which has attempted 
storms and 


a unified explanation of magnetic 


aurorae, and at the same time has brought into 
its compass ionospheric storms and the zodiacal 
light and gegenschein. The theory placed the main 
seat of magnetic disturbance in the ionosphere. It 
pointed out that in the ionosphere above about 
130 kilometers, where the free paths of the ions 
and electrons are longer than their radii of mag- 
netic gyration, the ionization drifts in a horizontal 
direction under the action of the crossed magnetic 
and gravitational fields. The velocity of drift is 
mg/He, the positive ions moving eastward and the 
negative ions and electrons westward: m and ¢ 


are the mass and charge respectively, of the ion, 
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and g is the acceleration of gravity. This amounts 


to an eastward electric current encir¢ ling the earth. 
The gravitational-magnetic drift current is a Maxi- 
mum at the equator, since there the ionization is 


a maximum and the gravitational and magnetic 
fields are perpendicular to each other. ‘The current 
decreases latitude, the 
ionization and the angle between the gravitational 
and magnetic fields decreases at the higher lati- 
tudes. Therefore, in the F region of the ionosphere 
there is an equatorial electric current flowing east- 
ward around the earth at all times, which in con- 
ditions of a quiet sun is of the order of 10° amperes 


with increasing because 


and produces at the equator a horizontal magnetic 
field of the order 100 gamma. This ring current 
is assumed to be always present in the ionosphere 
and hence its field, which is external to the earth, 
adds to the permanent field of the earth, but is 
too small to be confirmed or denied by analysis of 
that field. 

A magnetic storm of the worldwide type was 
assumed to be caused by a sudden flare of ultra- 
violet light from the sun. This does several things. 
It first increases the ionization in the F region of 
the ionosphere which increases the eastward ring 
current around the earth and causes the first phase 
of the storm. Then the flare was assumed to heat 
the atmosphere in the F region. The heating causes 
an outward expansion of the outer atmosphere 
which produces two reactions, a dynamo effect and 
an “engulfing” effect. The dynamo effect results 
from the upward movement across H and is a 
maximum near the equator where H is horizontal. 
It induces a westward current around the earth 
which reduces H. I: was calculated that an up- 
ward velocity of 10 kilometers an hour would re- 
duce H by about 100 gamma at the equator. The 
engulfing effect, also a maximum in tropical lati- 
tudes, depends on the fact that where H is ap- 
proximately horizontal the long free path ions can 
move only a short distance across H between col- 
lisions and are therefore hindered from moving 
upward freely with the neutral particles of the 
expanding atmosphere. Thus, after the initiation 
of the storm many of the long free path ions find 
themselves in a mounting tide of air molecules: 
their free paths are shortened and they become 
lost by recombination. This reduces the gravita- 
tional-magnetic eastward drift current below its 
normal value (relative to its normal value it may 
be considered as a westward current) and gives 
rise to the second phase of the storm. The heating 
also causes horizontal winds in the ionosphere, 
which produce magnetic storm irregularities. 

The diurnal storm variations are attributed to 
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another set of actions. It is assumed that 
violet solar flare causes over the day] 
sphere an increase in the atomic and 
particles which are sprayed outward to | 
from the outer fringe of the upper at 
The translational energy may come fron 
ture collisions wit 
atoms and molecules. ‘The particles reac} 


collisions and from 


of 30.000 to 50.000 kilometers from the 
2 to + hours. They become ionized and, 
are constrained by the earth’s magnetic 
fall back to the earth along the magneti 
latitudes. There, part 
energy is emitted as auroral light, and part 
and 


force to auroral 


energy into winds increased 


which cause the diurnal magnetic storm ef] 
The wind part of the theory was considered t 


very important, but it was described qualitat 


FOeS 


and not quantitatively. The theory is illu 
Fig. 1. 

It is not the purpose here to give the « 
tive development of the ultraviolet flare t! 
to describe the indirect evidence adduced in fai 
of the theory, such as the observed delay of sever 
hours between the incipience of a magnet 
in tropical latitudes and the appearan 
sociated polar auroral displays, the greater spr 
ing of the aurora into lower latitudes wit! 
creasing intensity of the magnetic storm, and the 
fact that the aurora has an air spectrum. A par‘ 
lar type of magnetic disturbance, known as a 
netic “bay” or “crochet” was discovered to o 
within 2.5 minutes after bright hydrogen H 
on the sun. It was believed for a time that 
crochet was merely an intensification of the nom 
quiet day diurnal variation in the earth’s magnet 
field.’ More recent results® showed that 
not so, but that the crochet was a storn 
disturbance. Thus, one type of magnetic 
ance is known to be caused by an emission from t 
sun that that has a velocity 30 per cent 
light. 

The aurora part of the theory has br 
cized* by Chapman and others, who 
arguments that there may not be enoug! 
atmospheric spray to account for the aurora 
the ionization descending into polar latitu 
not reach altitudes of 100 kilometers w! 
aurora occurs, and that the theory cannot 
for the observed thinness of auroral curta 
arguments are theoretical and cannot be | 
as decisive. In the end the real question 
the sun cause terrestrial magnetic disturbat 
aurorae, by bathing the earth in a flare « 
violet light (or short wavelength radiation 


THE SCIENTIFIC MONTHL‘ 











y spraying the earth with corpuscles 
uncharged), or by both?” At the pres- 
:periment has not answered the ques- 
here is some evidence that both effects 
Another fundamental question is, “Is 
the magnetic storm in the ionosphere?” 


Ionospheric Storms 


long been known that abnormal iono- 
ric activity is closely connected with magnetic 
tivit (herefore if magnetic storms are due to 
disturbances in the ionosphere one might hope that 

owledge of the ionosphere might lead to a clearer 
nderstanding of the electromagnetic phenomena 
there which cause the magnetic storms. The hope 
is not yet been realized because, although iono- 


Psphere stations have been accumulating data for 


2) years, the data have not yet been completely 
analyzed on a worldwide scale. Such analyses have 
been begun but at the present time conclusions 
fom them are in some respects incomplete or 
ambiguous. Ionospheric records are usually taken 
every 15 minutes or every hour, which often is not 
frequent enough. The records often go off s ale 
and are often partially or completely blanked out 
during magnetic storms. There are not enough 
ionospheric stations in certain geographic areas, 
and the routine radio pulse method of ionospheric 
probing gives only a few data about the ionosphere, 
which are often ambiguous or difficult to interpret. 
The situation is analogous to an attempt to learn 
ibout weather in the United States by means of, 
say, only 10 weather stations which recorded only 
the pressure at three altitudes, and which often lost 
their records during strong storms. 

[he ionospheric changes during a magnetic 
torm are very complicated. An extreme case was 
brought out by Berkner and Seaton® in a detailed 
examination of the records of the ionosphere sta- 
tions at Huancayo, Peru, and at Watheroo, Western 
Australia, during the magnetic storm of March 24, 
which was the most violent ever recorded. 
At Huancayo during the first great magnetic 
char the F, layer was swept upward (appar- 
ntly) and disappeared in about 30 minutes. At 
the e time the ion density of the E layer rose 
abr ) per cent. Growth of a new F, layer began 

ipparently normal manner for the next 
ni ich was followed by a succession of ab- 


ncreases and decreases during the next 12 


ho \t Watheroo there was a great rise in height 
ol f, layer, which lagged behind that at 
| , 

H » by about an hour. Also at Watheroo 
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there was evidence of large spatial tilts of iso- 


ionic surfaces. 


spheric stations have been begun by App! 
Piggott’ and by Martyn.'® Martyn concluded 

the ionospheric storm at all latitudes began « 
simultaneously with, or in a time less than ons 
hour after, the commencement of the corr 

ing worldwide magnetic storm. Appletor 
Piggott concluded that at high latitudes 
auroral zone there was a close connection betwe 
magnetic perturbations and disturbances in the | 
region, the critical frequency (which is propor- 
tional to the square root of the maximum electron 
density) being decreased and the height of thi 
activity. At lower latitudes these fluctuations were 
replaced by more regular and longer perturbations 


layer greatly increased during periods of mag 


which often showed a_ biphase structure The 
structure was most evident in winter and in years 
of minimum solar activity. It consisted of a posi- 
tive phase, during which the critical frequency 
was above normal, followed by a negative phase 
in which it was suddenly greatly depressed and 
required one to several days to return to normal. 
Appleton and Piggott and Martyn agreed that the 
perturbations of F, region during magnetic storms 
depended markedly on the season and the local 
time. In respect to certain further details they 
appear to disagree. But their work is unfinished 
or has not yet been completely published), and 
since they, and indeed everyone, uses, or has access 
to, the same ionospheric data (the CRPL monthly 
issues), there is no reason to suppose that agree- 
ment may not be reached about the facts of iono- 
spheric storms. 

It is obvious that certain of the facts of iono- 
spheric disturbance, which were discovered long 
after the inventions of the ultraviolet flare theory, 
are qualitatively favorable to the theory. The tur- 
moil observed in the ionosphere during its storms 
is In keeping with the theoretical ideas of increases 
in ionization, heating, and winds in the upper 
atmosphere occasioned by the flare. The biphase 
phenomena of an increase in ionization at the 
beginning of the storm followed by a decrease 
agree with the parts of the theory which contem- 
plated an eastward ring current followed by a re- 
versal, or westward current. However, as yet little 
quantitative support of the theory can be derived 
from the ionosphere facts, because these refer 
mainly to values of maximum electron density, 


whereas the theory requires a knowledge of total 
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electron and ion densities and their distribution 
in altitude. 
Corpuscular Theory STREAM 

Although several solar corpuscular theories of 
magnetic storms and auorae have been proposed, 
they are in an inchoate state and have not reached 
the point where they profess to explain very much. 
An early theory was the simple one invented by 
Birkland'! and later developed in mathematical 
detail by Stormer.'! It was assumed that the sun 
projected toward the earth a stream of particles, 
electrons, or ions, all charged with the same sign. 
These would be diverted by the earth’s magnetic 
field and do two things; some would enter polar 
regions and cause aurorae, and others would swing 
about the equator in a way not explained to form 
a sort of ring current. But Schuster’? raised a 
difficulty when he pointed out that this cannot Fic. 3. Neutral ion stream theory, later st 
happen to a stream of like particles, because their 
electrostatic repulsion would disperse the stream 
long before it reached the earth. To avoid the 
difficulty, Lindemann" suggested that the particles 
be charged equally positive and negative, so that 


currents in the front caused by its advance int 
the magnetic field, the magnetic field over t 
entire earth is suddenly intensified. This is th: 
phase of the magnetic storm. For an intensificat 
; of 20 gamma at the equator, the following 
the stream as a whole is electrostatically neutral. ol - 
merical values were suggested,’® speed of corpus 


The suggestion has created as many difficulties as Hie 
ot : 1000 km sec', number density in the dent 


it attempted to resolve. Chapman and Ferraro? ™* 
have made a determined effort to develop the 
neutral ionized gas stream idea. Recently Chap- 
man’ concluded that some real but limited prog- 
ress toward a theory of magnetic storms has been 
made, but much less toward a theory of aurorae. 

The neutral ionized gas stream theory of Chap- 


100 em™, and nearest approach of the surfac 
the hollow to the earth 5R or 300,000 kilometers 
Charges appear on the sides of the dent as show: 
in Fig. 3. This explanation of the first phas 
the storm is as far as the theory has been car 
with reasonable physical justification. The ren 
man and Ferraro is illustrated in Figs. 2, 3, and 4, der of the theory is purely speculative. 
In order to account for the second or ma 


DIRECTION OF ADVANCE F : \ 
phase of the storm it was suggested that somehow 


OF STREAM SURFACE 


the positive charges on the dent jump across t! 


gap behind the earth as indicated in Fig 
a ee eventually build up a westward ring current, Fig 
a 4, which would cause the second phase of th 
Mi ia, tia storm. The formation of such a ring was admitt 
\ — \ to be speculative. However, on the assumption thal 
EARTH © | ~ the ring was formed, it was calculated that | 
ring would be stable under certain conditions | 
rotational speed around the earth and curren! 
carried by the ring. Numerical estimates 
inner radius 20,000 kilometers, thickn 
kilometers, total mass 10* to 10° grams, part 
Fic. 2. Neutral ion stream theory, early stage. density 10° to 10° cm™. Owing to the n 
the ring across the earth’s magnetic fi 
which are drawn to scale. The lines of Fig. 2 will be a positive charge on the inner su 
indicate the advancing front of the solar corpus- a negative charge on the outer surfac¢ 
cular stream. As the stream nears to within about potential difference of the order of 10! 
iOR (R is the radius of the earth) or 60,000 kilo- tween the surfaces. It was suggested by 
meters from the earth, a dent is formed in it by that this potential would shoot charged 
the magnetic field, Fig. 2. Owing to the induced along lines of magnetic force to auroral 
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have something to do with aurorae. 
Whet he ring was only formed during mag- 
\s. or whether it exists all the time, and 











eb 
a wanes with magnetic disturbance, was 
und 

Mal has carried the speculations about the 
corp ir theory a little further in order to con- 
side diurnal storm effects. He dealt with the 





mplicated drift motions of the ions in the crossed 
magn ic and electric fields, the electric field being 
from ring to earth. Alfvén’? has invented another 
variation of the neutral ionized stream hypothesis 
by assuming a small solar magnetic field and put- 
‘ting aside electrostatic attraction of the positive 
and negative charges. In all these attempts the 
real difficulty has been that no one has yet been 
ble to work out what happens when an ionized 












av 





neutral cloud of gas sweeps over a rotating mag- 
net. But, as described in the next section, the diffi- 






culty may disappear, because corpuscular emissions 





from the sun probably arrive at the earth as charged 





streams and not as a neutral cloud. 






Aurorae 






We now come to the recent very beautiful ex- 
periments of Meinel'® on the aurora. He built 
ssmall spectographs of great light-gathering power 






fand with these instruments was able to obtain 





spectra of limited regions of the sky with exposures 
of only 20 to 40 minutes, and thereby to observe 
short-lived spectral features of auroral displays 






which had never been seen before. When the 
spectrograph was pointed at a quiet auroral arc 
in the magnetic zenith, the red hydrogen line He 
was observed with diffuse Doppler broadening to 
shorter wavelengths, indicating protons entering 
the upper atmosphere at high speeds, the Doppler 
spread reaching 3000 km sec. The protons of 
pcourse cannot emit Ha, but can do so when they 
Ehave slowed down sufficiently to capture electrons 
into the third Bohr level. Therefore, the result was 
interpreted as indicating that their speeds of ap- 
Pproach to the earth were nearer to 10° rather than 
')° cm sec’. Such speeds would enable the protons 
to penetrate to about 100 kilometers where the 
quiet auroral arcs occur. 

At the same time the lines of No, N.*, and O 
















I}, which were also present with He in the quiet 
arc spectrum, had no one-sided Doppler spreading, 
ind; °* ‘ ‘ 

NI ng that these emissions arose from impacts 





‘tons with nitrogen and oxygen molecules 








and is of the upper atmosphere. The H« emis- 
S1or concentrated near the bottom of the 
aul rc, and decreased with height much more 
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rapidly than the other emissions, which was evi- 
dence that the protons created a large column of 
ionized and excited particles on their way down 
until they were sufficiently slowed up to be able to 
capture electrons and emit Balmer radiations. 
Further observations by Meinel and Gartlein’® 
indicated the following pattern of events in an 
auroral display. The presence of the quiet auroral 
arc with strong He emission was characteristic of 
the commencement of the display. After a time, 
which varied from minutes to hours in different 
displays, the quiet arc broke up, coinciding with 
abrupt ending of He emission, and the rapidly 
changing luminous features of display set in, such 
as rays and flaming clouds, as if the incoming pro- 
tons were the primary excitation source and the 
rays and flaming structures were after-effects. One 
may picture that the incoming protons absorbed at 
the 100-kilometer level blasted out the atmospheri 
oxygen and nitrogen molecules to great heights.” 
In order to explain how high-speed protons may 
be deflected to auroral zones a new theory of the 
aurora has been developed by Bennett and Hul- 
burt2° based on magnetic self-focusing effects of 
ionized streams. These effects modify and counter- 
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Fic. 4. Ring current, neutral ion stream theory 


act the electrostatic spreading effects in such 
streams; they were worked out in 1934 in some 
detail by Bennett.*! In the theory it is assumed that 
the sun emits a conical stream of positive ions 
either protons or other types of ions) and negative 
electrons in equal numbers and at first of equal 
speeds. ‘The free path of a charged particle moving 
through a completely ionized gas depends approxi- 
mately on the fourth power of the speed and the 
square of the mass of the particle. Therefore, as 
the stream passes out through the ionized atmos- 
phere of the sun (the corona), the electrons ex- 
perience many more collisions than the ions and 
are slowed up or thrown out of the stream. But, 
because of electrostatic forces the electrons are 
continually replaced in the stream from the slow 
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the The 
stream of positive ions continues and constitutes 
an electric current; but at all times all parts of the 
but not 


electrons of surrounding ionized 


Tas. 


stream and the surrounding gas are closely 
exactly) electrostatically neutral. Due to the mag- 
netic field of the electric current the fast-moving 
positive ions are continually compressed into the 
stream, and the electrons and the slower positive 
ions are continually ejected from the stream. This 
is termed “magnetic self-focusing.” The stream de- 
velops into a narrow core of fast-moving positive 
ions which progresses through space and, if cor- 
rectly aimed, enters the influence of the earth’s 
magnetic field. It is there diverted to auroral zones 


according to the calculations of Stormer. The 
stream is pictured in Fig. 5. 
C) ION STREAM 
= +e 
= >. 
TTS es . QO 
SUN SPACE IONIZATION EARTH 
Fic. 5. Magnetic self-focusing ion stream, auroral 
theory. 


Now, if the space between the sun and the earth 
were a vacuum, the stream of positive ions would 
be immediately dispersed by electrostatic repulsion, 
and would cease to exist. Therefore the theory 
requires that the space between the earth and the 
sun be filled with an ionized gas, and that the 
density of the gas be greater than a certain lower 
limit which depends upon the strength of the elec- 
tric current of the stream. Calculation shows that 
for a positive ion current which carries an energy 
equal to that of an auroral display the density of 
ion electron pairs in the space between the earth 
and the sun must be greater than about 10° cm 
A density of ionization of this amount, and even 
up to five orders of magnitude greater, appears to 
be open to no objection. But its existence cannot 
be said to have been proved by experiment, and 
it therefore remains at present an essential hypo- 
thesis of the theory. 

If such a density of ionization exists between the 
sun and the earth, it follows that the neutral stream 
magnetic storms of and 


theory of Chapman 


> 


Ferraro,'' pictured in Figs. 2 and 3, is not possible, 
because such streams would be magnetically self- 
focusing and would cause terrestrial magnetic ef- 
fects quite different from those which they have 
calculated. 

We may sum up the results of efforts to invent 
magnetic storm and auroral theories by saying that 
at present the most reasonable hypothesis is that 
the sun emits a flare of ultraviolet light together 


106 


with a spray of ions 


light causes changes 


rise to the magnetic 
as a magnetically self-focused stream to | 
tudes to cause auroré 





and electrons. ‘The wi traviole: 
in the ionosphere y 


storm, and the ion: 


h give 
roceed 
ch lati. 


ve and magnetic disturbances 


Zodiacal Light and Gegenschein 


The zodiacal light and the gegenschein are 


gentle luminous apparitions of the night sky, fa. 


miliar to those who spend many clear nights in the 


open, but not so to others. They may not be ven 


important or vital phenomena, but are of interest 


in the present discussion of interplanetary phe. 


nomena. They seem to be far away, at least several 


thousand kilometers, 


but their distances from the 


earth have not been determined exactly, because 


they exhibit no sharp features suitable for triangu- 
lation or parallax measurement. The explanation 


of the zodiacal light 


for many years in 


theory. The theory, 


Fic. 6. Zodiacal 


that has reposed undisturbed 
textbooks is the planet dust 
illustrated in Fig. 6, contem- 


light, planet dust th 


plated a lenticular cloud of dust spread out in t! 


ecliptic plane of the 


planet system around the su 


It was believed that the dust particles could 1 
be molecules, since, due to diffusion and light 


sure, molecules would not remain in the clo 


unless there were a c 


were therefore considered to be 


ontinual supply. The part 
small solid bi 


each moving in its independent orbit aro 


sun. The sunlight re 


‘flected by these bodies is tl 


zodiacal light, and, if they were large with resp 


to the waveleneth of light, the zodiacal spect 


should be the same as the solar spectrum 


However, particles smaller than a cert 


fall 


action of 


would into the 


solar 


radiation 
Robertson effect.** ‘J 


because of the brat 
the Pi 


¢ 


sun 
due to 


he size depends on 


since the particle entered its orbit, and Ut 


recently calculated that for a time 3 


rocks (density 3.3 


10 rs 


of diameter less than 


meters, would have fallen into the sun th: 


a distance of 3 A. U. 


the sun. Rocks of diz 


0.1 for sunlight, and about 
would account for 
nosity. 


ameter 15 centimeters 


4.5 x 10° kilomete 


10° kilomete 


the observed zodiac 
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five 
ceed 
lati. 
NCES, 
are 
, Ie 
n the 
very 
erest 
phe- 
veral 
the 
‘ause 
ngu- 
ation 
rbed 
dust 
tem- 
: Fic. 7. Zodiacal light, atmospheric ion theory. From a painting by Charles Bittinger. 

Fessenkoff?! has given the most recent and criti- fairly narrow limits. All this placed severe restric- 
cal development of the dust theory. He assumed — tions on the properties of the colliding meteors. 
that a dust theory must account for a dust cloud He remarked that radiation pressure was omitted 
vhose density decreased somewhat more rapidly — from his calculations. 

1, han inverse distance from the sun, of oblateness The gegenschein, or “counterglow” is the slight 

res ), the dust being continually replaced, because less than 50 per cent) increase in the luminosity 
a the Poynting-Robertson loss. Since the disinte- of the zodiacal band opposite the sun. Three sug- 
Pe gration of comets by a planet was too slow and __ gestions to explain it, from the point of view of 
* uuld yield too flat a system, he assumed that the the dust theory, have been made. ‘The first was 
cl lust comes from collision between sporadic inter- based on the idea that the dust particles, like full 
d ellar meteors and asteroids. In support, he re- moons, reflect more light to the earth from the 
led that the moon and Mercury appear to have _ region of the gegenschein than those in other por- 

the surface layer of dust, as if caused by a gradual — tions of the zodiacal band. The second was based 

De ng of surface rocks by meteors. Thus the on a particular solution of the problem of three 
aa I on of dust appeared to be a process which — bodies,*’ which gave reasons for supposing that 
tinually going on in the solar system. But there might be an increase in the density of the 

, massive planet or satellite retains the dust dust particles in the antisolar direction. The third, 
kine rface, a small asteroid is more than likely due to Barnard,*’ was that the atmosphere sur- 
ing: tO It it. Since the integrated exposed surface ol rounding the earth acts as a lens to give a con- 
time the asteroids is enormously larger than that of centration of light on the dust particles in the 
ha eo! t planet, the process of dust formation must antisolar direction. ‘The three suggestions have not 


cially efficient within the ring of asteroids. 
| nl 


hout th on to see what the velocity V») must be of 


off then carried out a mathematical in- 


: particles, which arise from impacts of 
ned) t lar meteors with asteroids, relative to the 
So elocity U’ of the asteroid, in order to have 
: ct sort of dust cloud. He concluded that 
ereatly exceed U and be confined within 
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been examined critically. Indeed this may be diffi- 
cult to do, and they have neither been proved nor 


disproved. They are based on good physics, but 


their 


dust theory. 


validity is dependent on the validity of the 


There appeared to be evidence that the zodiacal 
light exhibits variations in brightness during mag- 


netic disturbance. Such variations were not ex- 
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plainable by the dust theory, and an atmospheric 
ion theory was invented.** This was an extension 
of the ultraviolet solar flare theory of magnetic 
storms and aurorae. The theory was developed in 
quantitative detail, but we give here only the 
essential physical ideas. It was assumed that due 
to the energy of the solar ultraviolet light absorbed 
in the upper atmosphere there is always a neutral 
spray of high-flying atmospheric atoms and mole- 
cules over the daylight hemisphere which shoot out 
to great distances. After several hours they are 
ionized, and at levels beyond 30,000 kilometers 
drift under the action of solar radiation pressure 
and the earth’s magnetic and gravitational fields 
to form a sort of ion and electron oblong ring 
around the earth approximately in the plane of 
the ecliptic. The ions absorb sunlight in the far 
ultraviolet region of the spectrum and re-emit a 
part of the absorbed energy as visible light. ‘This 
is the zodiacal light. The portion of the ion ring 
away from the sun streams away under light pres- 
sure in a long tail, like a comet’s tail. Viewed 
end-on, this is the gegenschein. Tnat the gegen- 
schein may be a comet tail appendage of the ter- 
restrial atmosphere was suggested long ago by 
Arrhenius, Evershed, and others.*? 

The results of the atmospheric ion theory are 
sketched in Fig. 7, which however does not show 
the thickness of the zodiacal veil conceived by the 
theory. On the side toward the sun the zodiacal 
veil was estimated to extend from 30,000 to 50,000 
kilometers from the earth, with the particle density 
of the order of 10? ions cm™*, which is probably 
undetectable by radio probing. The magnetic effect 
at the earth was only a few gamma, also unde- 
tectable. The zodiacal light and the gegenschein 
are the last fleeting glimpses of atmospheric par- 
ticles which are leaving the earth never to return. 
If the theory is correct the spectrum of the zo- 
diacal light and the gegenschein should be different 
from that of sunlight and should show emissions 
of atmospheric gases. 

Spectral observations of the zodiacal light are 
difficult because, due to the earth’s rotation, the 
brightest part of the zodiacal light is visible for 
only about a half hour after evening and before 
morning twilight, and is usually not more than 
1.5 times as bright as the neighboring region of 
the night sky at the same altitude above the hori- 
zon. Therefore spectrographs and photographic 
plates of the highest possible speeds, and very clear 
air, are required to obtain adequate spectra; such 
spectrographs are of low dispersion. Furthermore, 
the night sky spectrum is always superimposed on 
the zodiacal light spectrum, together with the 
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spectra of any stars which may be in the field 
These considerations may explain the |ack 

agreement which exists at present in the 
tional results. In 1932 Ramanathan and Karand. 
ikar** obtained a zodiacal light plus nicht ¢ 
spectrum with an f/1.5 spectrograph and cop. 
cluded that it enhancement of +} 
oxygen green line 5577, as compared with 

night sky, and no Fraunhofer lines. In {9 
Cabannes and Dufay*® with an £/0.7 spectrograph 
concluded that the Fraunhofer F, G, and bh line 


ISErVa- 


showed an 


were present in the zodiacal light plus night sky 
spectrum and no enhancement of 5577. More re. 
cently at the Gorna Astrophysical Observaton 
near Alma Ata, USSR, spectra were obtained 
both the gegenschein*® and the zodiacal light 
which showed mainly the enhancement of nig! 
sky lines. Reproductions of the spectra were not 
published. Fessenkov“® interpreted the gegenschei 
spectra as indicating that the gaseous origin of ¢! 
gegenschein was fairly probable, and adopted 1! 
comet tail explanation of the gegenschein. Hov- 
ever, he apparently still clung to the dust thec: 
of the zodiacal light. Tikhov*! used two { 
spectrographs to photograph simultaneous!; 
spectra of the zodiacal light plus night sky and « 
the night sky alongside the zodiacal light. Two s 
of spectra were taken, one set from October 2) 1 
to December 4, 1946 (exposure time, 32 hours 
and one set from November 17 to December 22 
1947 (exposure time, 32 hours and 20 minutes 
Measurements of the green oxygen line 5577, t! 
yellow sodium doublet 5890, 5896, and the 1 
oxygen pair 6300, 6364 A, showed that each 
these was, within experimental error, 34 per cent 
stronger in the zodiacal light plus night sky thar 
in the contiguous region of the night sky alon 
This result supported the atmospheric gas origi 
of the zodiacal light. 

In conclusion, there are two effects which at a 
times have confused thinking about the oute! 
fringe of the earth’s atmosphere. Whether 
effects are important or unimportant cannot ! 
said; all that one can do is to keep them in minc 
and remain in a state of uncertainty. ‘The tw 


effects are the sweep-up by the earth of int rplane- 


tary material and the electric charge brought 


the earth by cosmic rays. If there were materi 
in the space through which the earth moves } 


its orbit around the sun amounting to 1()' mole 


cules cm™*, the sweep-up due to an orbital locit 
of 20 km sec! would be 2x 10° molecu! 
sec striking the earth, and the possibl: 


7 


which these would produce in the upper atmos 


phere might be greater than those whic!) hav’ 
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cl articles. 

imary cosmic rays are protons only, and 
at it there is no evidence of a negatively 
ch component, then on the basis of 1 proton 
cn n' of energy 10'° electron volts there 
wou ccumulate on the earth in 16.5 years a 
posit charge of 7 x 10° coulombs, which would 
7” S| lent to prevent any more protons, of energy 
10% electron volts or less, from striking the earth. 


Presumably this amount of positive charge does 
not accumulate, because cosmic rays continue to 
bombard the earth, and therefore there is some 
mechanism of escape, or neutralization, of charge. 
But presumably in the steady state balance be- 
tween rate of accumulation and rate of loss of 
charge there might be some small quasi-perma- 
nent charge left in the upper atmosphere of the 
earth. And it does not require a very large amount 
of charge, less than 10° coulombs, to modify pro- 
foundly any of the foregoing theories of magnetic 
storms, aurorae, and zodiacal light. 
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NACHARSIS, an ancient mariner of anti- | period, as reported in Volume 3 of “The Histo 
quity, once stated: “People may be divided — the Medical Department of the U.S. Navy in Wo: 

into three classes: those who are alive, those War II” (NAVMED P-1318), was just under t 

who are dead and those who are at sea!” That and a half million. More than 250,000 men \ 


statement is as true todav as it was in 600 B.c., for admitted to the sick list for seasickness dur 
seasickness may reduce a robust man or woman to 1942-1945. Such patients were “noneffective” 
a sorry spectacle when “the winds blow great guns” an average of eight days, a loss of two million n 


and “the sea is mountains rolling.” Nearly every days. Moreover, 10,500 men were released {1 


modern mariner and most passengers have experi- active duty and returned to civilian life duri 
enced weakness in the knees before their sea legs World War II because of “incurable” seasicknes 
buckled, or have been all but overcome by a repul- A comparable experience was recorded during | 
sive void in the pit of the stomach when the ship Korean conflict (1950-1953) when 51,655 
“reels and staggers like a drunken man” through days were accumulated by 1983 seasick sailors, | 
the halt and hurl of an angry, crashing, tempestu- of whom were “‘invalided” from the Naval Ser 
ous seaway. Many men both of kindred and diverse because of their malady. Presumably, their phys 
tongues have been the temporary victims of motion logic response to common ubiquitous physical fo 
sickness so extreme that they wished they were dead was almost identical. Yet the dynamic chara 
“when the breast of the waters is ploughed like a_ istics of these basic forces of motion have 1 
field by the gale, and the ocean is turned up and __ been clearly or quantitaively delineated. 
rent in long furrows of foam.””? Physical forces acting above and below th 
That seasickness is a factor to be reckoned with face of the sea impart dynamic motion to any {I 
and respected, even in the United States Navy, is ing object. By definition, dynamics is that brat 
evident from the official records of the Bureau of of physics describing the changes of motion p! 
Medicine and Surgery of the Navy Department. duced by mechanical forces. Motion sickness 
The incidence rate of motion sickness during World — general term applied to a variety of conditions 4 
War II was 102.9 per 100,000 sailors. The size of to seasickness, such as nausea and vomiting 
the Navy increased from 834,639 in 1942 to 3,673,- duced by riding in airplanes, trains, trolley 
855 by the end of 1945. The average strength of automobiles, smali boats, swings, merry-go-rou! 
the Navy and Marine Corps for this four-year and elevators. There is one factor common t 
and that is rhythmic, dynamic motion. 


* This is based on data obtained when the author was ’ ; i oa 
Director of the Research Division, Bureau of Medicine Although most mammals can be affecte 
and Surgery, Navy Department. The opinions or assertions degree by rhythmic motion, there appea 
are the author’s and are not to be construed as official or both an individual and species predispo 
as reflecting the views of the Navy Department. resistance to motion sickness. Horses. do 

+ The author is indebted to many officers and individ-  , Pe a ae iil tin 
uals who participated in this study and to those who gave and sheep Irequently become seasick ; cats, 
permission to quote their findings. and monkeys seldom do. Deaf mutes and 
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Fic. 1. Demonstrating the six types of motion of a ship in a seaway (or an airplane in flight). As indicated by the 
Greek letters @, wy, and #, pitch, roll, and yaw occur around or about the orthogonal axes, X, Y, and Z. Motions 
along axes, shown by small x, y, and z, are termed surge, sway, and heave. The combined effect of all six de- 
grees of freedom of motion may be irresistible, both physiologically and hydrodynamically. O, the origin at the center 
is assumed at midsection. 


these 


Bot gravity, 


ls with permanent damage to the delicate me- 
anisms of the inner ear usually do not experience 
otion sickness. Yet induced in 
arly every normal person by certain types of mo- 
nm applied under special conditions.’ In all cases 
ie physiologic stress and distress are mediated by 
yay of special nervous pathways in the spinal cord 
rand midbrain to the cerebellum and cerebrum. The 
stibular apparatus of the inner ear, including 
liree semicircular canals at right angles to each 
ther, responds to motions along or around the 
tree coordinate axes in the horizontal, lateral, and 
vertical planes. Changes in position stimulate the 
mplex mechanism within the semicircular canals 
and initiate certain reflex patterns in the central 
ervous system which excite skeletal muscles, ten- 

ms, and joints to maintain body equilibrium. ' 
nce no difference has been noted in the vestibular 
echanisms or nervous pathways of various mam- 
puals or of individuals within a species who may be 
resistant to the effects of motion, 
tudy will be required to delineate the vari- 
ctors responsible for motion sickness. One 
mmon mechanical factor, frequently over- 
s the dynamic action of linear acceleration 


illness can be 


’ 
ceptible 


eleration.® 
* World War II the problem of airsickness 
sively studied, as cited by Tyler and Bard.*” 


ercent of the cadets became ill during their 


lights. Fifteen percent of the air crews dur- 
ng, and 65 percent of the navigators on 


t954 


long operational flights at times experienced nausea 
and vomiting. Airsickness in paratroopers swinging 
down to earth was found proportional to the degree 
of atmospheric turbulence. At sea, 90 percent of the 
totally inexperienced may become ill on their first 
voyage if the passage is extremely rough. Similarly, 
troops of the U.S. Marine Corps riding in landing 
craft during amphibious operations frequently ex- 
perienced seasickness sufficient to decimate their 


fire power just before assulting the beach. The 
significance of motion sickness to military operations 
is obvious. Surely, no soldier, sailor, airman, o1 
marine who is engaged in vomiting will have much 


“stomach” for engaging the enemy in_ mortal 


combat. 
Psychology 

The symptoms of motion sickness vary in then 
time of onset, intensity, and duration, depending on 
several factors: the vehicle, the type of motion, and 
the nervous tension of the individual. Visual illu- 
sions of motion often magnify the vertiginous effect 
of alternate or rhythmic acceleration and decelera- 
tion. Apprehension and other psychologic influ- 
ences, including the response conditioned by the un- 
pleasant sight of watching others vomit, may play 
an important role in the symptomatology of sea- 
sickness. Inadequate ventilation apparently precip- 
itates vomiting in many nauseated persons. Obnoxi- 
ous odors from the paint locker and the galley are 
notorious offenders in this respect. Yet those who 
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Fic. 2. The USNS General Alexander M. Patch (T-AP122), equipped with inclinometers to measure pitch ; 


roll and integrating calibrated accelerometers to record heave. 


must work in hot, humid, and confined spaces 01 
have heavy responsibilities which must be fulfilled 
in order to keep the ship under way and in opera- 
tional readiness for combat seldom succumb to sea- 


sickness. Conversely, timid passengers are more 
prone to become seasick because they do not have 


enough to do to occupy their minds.’ 

However, the significance of psychological factors 
in the production of seasickness may be more ap- 
parent than real. Surely, the power of mind over 
matter sheds little light on the mechanics of motion 
sickness. Certain physical forces appear to be funda- 
mental and, when applied within a set of given 
circumstances, are thought to be common to all 
forms of motion capable of inducing vertigo and 
vomiting. 

Dynamics 

The motions of a ship at sea depend, by and 
large, on two factors: the state of unrest or turmoil 
of the surface water and atmosphere, and the re- 
sponse of the ship thereto. Many variables compli- 
cate the study of the composite motions of a ship.‘ 
The attitude of a floating vessel at any given mo- 
ment is the result of several interacting factors: the 
condition of the sea, the specific parameters of hull 
form and loading, and the ship’s speed and course. 
These factors have been subjected to extensive, 
critical analysis, mathematically, and are under 
intensive investigation by naval architects. Despite 
the combined efforts of many expert mathemati- 
cians, the problems of the motions of a ship in a 
seaway have not been solved in their entirety. This 
is largely because of the difficulty of obtaining 
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simple analytical expressions for the constant 


changing surface of the sea, the resultant fore 


acting on the hull, and the speed and course ot 


ship."* 


The forces exerted upon a floating vessel consi: 


tute a dynamic system with at least six direction 


components or degrees of freedom. The wind ai 


sea may displace the ship’s center of gravity alo 


three orthogonal axes fixed in space or may cau 


her to rotate about these axes (Fig. 1). 


Oscillatory linear motions along the longitudin 
lateral, and vertical axes are termed surge, swa 
and heave. Rhythmic oscillations about these sai 
axes are termed pitch, roll, and yaw, respective! 


The plunging and leaping motion of a shi 


p in 


heavy sea is known as pitching; the side-to-si 
movement is called rolling. The term yawing 
reserved for the swing of the ship off course whi 
overtaken by fast-moving seas approaching {ro 


aft which lift the stern high, throw the bow 
and shove the ship around. As the swell pas: 


ship tends to swing back to her original 
Swaying refers to a sideward set and return: 


is a forward-and-backward set and rr 


Heaving, or “‘scend,” is an oscillatory motio 
like that of a cork bobbing on a wave. It 
defined also as the linear displacement in a 
plane of the center of gravity of a ship. Th 
whenever the vessel ascends to the crest or ¢ 
to the trough between two waves. 
Surge, sway, and heave, being linear 

imply linear accelerations. But since roll a1 
and yaw are angular motions, their changin: 
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ingular accelerations. However, by multi- 
‘ : eghik A FORWARD 
angular accelerations by their distances 
axis of rotation, which is assumed to be 
seine CENTERLINE 
center of gravity, they can be transformed 
accelerations for a given point at any 
: ia . | PITCH 
ant. As such, they may be added to the ACCL 
celerations due to surge, sway, and heave to 





linea! 
obtain the total linear acceleration at that point in 


feet pcr second per second. The linear accelerations 

Sof hea and pitch represent the motions of greatest 
magnitude.” 

Both pitch and roll may be measured by means 

of inclinometers and expressed in degrees as angles 

Sof displacement from the ship’s horizontal and 








S longitudinal axes respectively. However, heave can- 
not be measured when out of sight of land because POWER 





there is no point of reference in a seaway. To deter- SUPPLY | 


mine quantitatively the displacement of the ship’s 
E center of gravity in or along its vertical axis while 
Pat sea, it is essential that that vessel first be 
equipped with calibrated, integrating acceler- 








ometers. 











Sea Trials 





In an attempt to quantitate the motions of a ship 
and the incidence of seasickness, a correlative study ROLL a 
was made aboard two vessels of the Military Sea ytd > HEAVE ae 
Transportation Service (Atlantic) in 1951 during P SWITCH 
routine crossings from New York to Bremerhaven 
-and return. As far as is known this is the first scien- _—‘ Fic. 3. Block diagram demonstrating location of the 
tific sea trial of its kind ever attempted.’° instruments to record accelerations produced by pitch, 

eer a ee roll, and heave. 

Aboard the USNS General R. E. Callan, a C-4 
type vessel of 19,915 tons displacement, inclinom- ee ;, 

a ; g duration. The paper feed rate was checked by stop- 
eters were installed to measure pitch and roll con- 
tinuously. The pitch and roll recorder was designed 
and built by the Materials Laboratory of the New 
York Naval Shipyard. The unit was designed pst 
around existing gyro-stable elements. Rolling ~* about 65 fe et for ward of amidship. The instru 

ment was designed for operation at any location on 
board ship. Accelerations at various compartments 
were calculated from the pitching and rolling ampli- 


tudes and periods. It was assumed that the axis of 
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Calls 


watch from time to time. 
The pitch and roll recorder was mounted close 


san 
tivel\ 
yina ; ; . 
aw to the center line in the stateroom A-210 at frame 
to-sid 


ing 
and pitching amplitudes in degrees were recorded 


as continuous traces on chart paper. Two constant- 
rate paper feeds were used: a slow rate at 15 inches 
per hour for compilation of statistical data, and a 
plaster rate of 1.5 inches per minute for studying 
transient effects over intervals of relatively short 
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whe! 


roll was in the longitudinal plane of symmetry and 
that the axis of pitch was located at the center of 
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Location of compartments aboard the General Patch where medical officers determined the actual inci- 


easickness. 


954 





LEGEND 
SICKNESS 
MAX ACC 
AVE. ACC 
MAX. ACG 
AVE ACC 


face (HEAVE) 


} PITCH B ROLL 


PER CENT SICKNESS; ACG IN FT/SEC" 








TIME 
Fic. 5. Linear acceleration and percent sickness. When 
the sea was calm, as during the morning hours of Feb. 
28, 1951. motions were almost negligible and the inci- 
dence of seasickness was almost nil. 


gravity. Angular accelerations in various compart- 
ments were calculated from the amplitude and 
period of pitch and roll and were converted into 
and expressed as linear accelerations. 

Six hundred and eighty-nine passengers aboard 
the General Callan were screened by officers in the 
Medical Division every four hours to determine the 
incidence of seasickness and its location in various 
compartments. Actual vomiting was required to 
confirm or establish the diagnosis. No factual or 
quantitative correlation could be demonstrated be- 
tween the percentage of seasick passengers and the 
degree of pitch and roll. The maximum pitch of 
this vessel was 4.5 degrees (from the horizontal) at 
0400 on Feb. 2, 1951. The period of pitch (double 
swing) was between 7 and 10 seconds. The maxi- 
mum roll was 18.5 degrees from the vertical with a 
period of 14.9 seconds, double swing. The maximum 
angular accelerations were approximately 3 degrees 
per second per second. The calculated maximum 
linear accelerations in the compartments varied 
from 4.95 to 6.45 feet per second per second. Verti- 
cal acceleration (heave) could not be obtained or 
derived because this ship did not carry accelerom- 
eters. 

Since roll and pitch, alone or in combination, 
could not be incriminated as the sole dynamic 
etiologic factor in motion sickness, an intensive 
study of the effect of heave (or scend) appeared 
essential. This was undertaken on the USNS Gen- 
eral Alexander Patch, full load displacement 
22,379 tons (Fig. 2). In addition to inclinometers 
to measure angular displacements due to pitch and 
roll, three accelerometers were installed to measure 
vertical accelerations. One was placed in the center 


114 


line in the carpenter’s shop about 65 feet j 
and the other two were loc; 
150 feet from t 
Fig. 3). The accelerometers were develop: 
Taylor Model Basin with commercial dif! 


stem (FP 
board on each side about 


transformers as sensitive elements. The pa 
ships were connected electrically so that thi 
be used to record rolling accelerations o1 
accelerations, although not simultaneous! 
signals from the accelerometers were put throug 
suitable amplifier circuits and were recorded by 
Brush oscillograph. It was not feasible to reco 
continuously over day-long periods because of th 
5-mm-per-second paper feed of the Brush recorde: 
Spot checks were made at intervals throughout t! 
tests. 

The accelerometers were calibrated in gravii 
units but were converted into feet per second px 
second units on the data sheets. As the accelerom- 
eters were located at only two fore-and-aft vos. 
tions, it was necessary to estimate the accelerations 
at other places. The accelerations for the after con 
partment, C-8, are judged least accurate becaus 
of the distance from the nearest acceleromete: 

Five hundred and ninety-one passengers aboai 
the General Patch were first observed for seasicknes 
and then engaged in a voluntary trial of the eff 
tiveness of various medications. The findings of t! 
controlled clinical study have been reported els- 
where by Chinn® and by Handford.* 
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PER CENT SICKNESS, ACC IN FT/SEC* 








Fic. 6. During the afternoon of Feb. 28, 1951, the shi 
encountered foul weather. Motions became violent ‘ 
shown in the diagram. There was marked incr 
mal de mer concomitant with augmenting acce 
of pitch and roll plus the acceleration of heave 
cipitous drop in the incidence of seasickness af 
may be due to the horizontal position assumed 
lubbers (and others) when they “hit the sack 
although maximum heave and average heave we! 
at 2230 (10:30 p.m.), no seasickness was reporte 
hour, presumably because all passengers were flat 
backs in their bunks. 
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hest incidence of seasickness aboard the 

urred on March 1, 1951, when the maxi- 

ir acceleration of heave reached its peak. 

ne pitch was recorded as 4.8 degrees with 

se period of 9.2 seconds. Maximum roll 

rrees, periodicity 13.3 seconds) had _ oc- 

sme six hours earlier and had not induced 
sickness. The nauseating effect of cyclic ac- 

yn and deceleration due to heave was found 

tant in each of the six compartments studied 
c-2. C-3, C-4, C-5, C-7, and C-8) (Fig. 4). The 
farther the location of a compartment from the 
ship’s center of gravity, the greater the effect of 
pitch. The highest percentage of seasickness oc- 
curred in passengers quartered in bow and stern 
compartments where the effect of heave and pitch 
are additive. Thus, the dynamic action of heave, 
or scend, of a ship up and down in a vertical plane 
scompounded by pitch and, to some extent, by roll. 
In addition to motion and its periodicity, othe: 
factors played an important role in the incidence 
of seasickness among passengers on these two cruises. 


The position of the body or head posture (with 


special reference to the labyrinth of the inner ear 


‘time relationship of motion to meals, the dura- 


tion of the voyage (individual adaptation to the 
LEGEND _ 
® SICKNESS 
MA ACC = 
Ave ace } 8° mMEAVE 


wax Ace) 
PITCH AND ROLL 
AVE ACC sls 





TIME 


On March 2, 1951, surface turbulence relented 

130 and there was little seasickness, except briefly 

ir later. But by 5 a.m., the ocean began to get 
igain; heave became marked and the percent ot 

a ess promptly began to rise, even in the presence of 
decreasing pitch and roll. The rise in the incidence of 
seasicness almost exactly paralleled the increase in heave 
betw 0430 and 0530, and again during the interval 
from 0630 to 0730. Although accelerations from pitch 
and remained practically unchanged after 7 A.M., the 
i] picting motion sickness and heave are directly 
le, or nearly so, during the final hour (0730- 

vhen heave average waned and seasickness de- 
orrespondingly. It is readily apparent, therefore, 

‘is the basic dynamic cause of motion sickness. 

waxes and wanes, so does the incidence of sea- 
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Fic. 8. The disastrous effect of the linear accelerations 
of roll, pitch, and heave combined with food and ambula- 
tion is demonstrated. Maximum motion occurred at 4 
A.M. when all but the dog-watch were asleep. Hence at 
that time there was no reported mal de mer. However, 
there was marked increase in the incidence of seasickness 
beginning at 7:30 a.m. when the passengers attempted to 
make their morning toilet and to answer chow call, even 
though the seas were then moderating appreciably 


sea), previous experience on the ocean—all such 
factors undoubtedly exerted some influence on the 
occurrence of mal de mer aboard the USNS Gen- 
eral Callan and USNS General Patch. Because any 
or all of these are variable, it is impossible to state 
that seasickness is due to a single cause other than 
the common denominator of dynamic acceleration. 
It should be emphasized that this was demonstrated 
with a fixed frequency of motion determined by the 
natural characteristics of these two ships and within 
the lower range of accelerations (Figs. 5 to 8 

Of the six motions of a ship, surge, sway, and yaw 
possess negligible accelerations and contribute to 
seasickness only when they become synchronized 
with roll and heave and pitch. Linear accelerations 
of pitch and roll and heave, alone or in combina- 
tion, may produce motion sickness. Their nauseat- 
ing and vertiginous effects are additive and are 
compounded by surge, sway, and yaw, especially 
when the rhythmic periodicity of the seas corre- 
sponds to the natural frequency of the ship. Under 
such conditions, the summation of synchronized 
oscillations (linear accelerations and decelerations 
in alternate rhythm) may be overpowering. 

Every ship tends to oscillate at a particular fre- 
quency which is termed natural frequency.® This 
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depends upon her size and shape and upon the 
amount and distribution of her loading. When the 
exciting forces of the sea exactly coincide with a 
ship’s natural frequency, a condition of resonance 
or synchronism is established. Under such condi- 
tions rhythmic synchronous vibrations may be set 
up which become not only large, uncomfortable, 
and perilous, but also become hydrodynamically 
irresistible. Witness the tragic loss of the freighter 
SS Flying Enterprise (Captain Kurt Carlson), 
which was fractured and sunk by the resonant 
forces of a winter hurricane in January 1952. 

Pitch and roll aboard the Callan were measured 
quantitatively by inclinometers and converted into 
linear accelerations for a given point at any given 
instant. No direct proportion could be demonstrated 
between the linear accelerations of pitch and roll 
of that ship and the percentage of seasickness 
among her passengers. Aboard the Patch the studies 
were more complete because accelerometers also 
were installed and integrated to measure the verti- 
cal accelerations of heave. A significant correlation, 
approaching a direct ratio, was thus obtained. The 
more this ship heaved, the more her passengers 
“heaved.” Thus, the sum of the linear accelerations 
of pitch, roll, and heave caused by wind and wave 
appears to be the common kinetic malefactor in sea- 
sickness. 

In land vehicles, tangential or radial forces, when 
rounding a curve, may Cause car or train sickness 
because of the linear component of the angular 
accelerations thus produced. In the air, horizontal 
or vertical, tangential or radial, and centrifugal or 
tumbling forces may be brought to bear simultane- 
ously or in rapid succession. The lines of these forces 
in an airplane are exerted along and about its three 
coordinate axes and are independent of the position 
of the aircraft in space.* They act in addition to the 
pull of gravity and induce linear, angular, and cen- 


trifugal accelerations. Each type of accele: 
be reduced mathematically to its linear co 
and the sum of these linear changes in vel 
induce nausea and vomiting. 

Hence, the mechanical or dynamic caus 
tion sickness appears to be identical on lan 
and in the air. It can be simply stated as the sum oj 
the linear accelerations (and deceleration 


it Sea 


along 
and around the longitudinal, lateral, and vertica| 
axes. Each of the “six degrees of freedom” may 
thereby contribute to motion sickness. How: 
combined effects of surge, sway, and yaw are almost 
negligible. From the practical viewpoint 
sickness, when it occurs, is induced by the sum of th 
linear accelerations of pitch, roll, and heaye—and 
the greatest of these in a seaway is heave. 


motion 
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More Important Than War 


a strong note of hope, and hope is the \ 


One day during the First World War the cele- 
brated British physicist Rutherford wrote an apol- 
ogy for not attending a meeting that had been 
called to discuss a war research problem. He stated 
that he was too busy with experiments in which 
he seemed to have split the atom. “If this is true,” 
he wrote, “it is far more important than your War.” 

In talking... about the future development of 
atomic energy I like to 
Rutherford’s perspective. In the midst of a great 


would borrow some of 
war this eminent scientist glimpsed the real pro- 
portions of that force for human peace and weifare 
that lies in the energy from the atom—‘Far more 
important than your War.” In that thought I find 
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which our national stockpiles are today s 
trust that our world will put this evaluation 
more important than War” on the futur 
atomic energy. 

Such an evaluation will, I believe, come 
of a growing awareness that atomic war br 
its overdestructiveness will no longer be 
means for solving international disputes. 


Thomas E. Murray, Atomic Energy Con 
on the Electric Companies Public Informat 
gram, Chicago, October 22, 1953; quoted 
ENCE 119, 3A (1954). 
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BOOK REVIEWS 


the Public Schools. Albert Lynd. Boston: 
Little, Brown, 1953. ix+ 282 pp. $3.50. 


ithor is careful to identify himself as a friend 

ie public school. Nothing makes him more 
angry 1 to be classified loosely among its enemies. 
He be s in federal aid only for tax-supported schools, 
ation of Church and State, higher salaries for 
and the development of a basic philosophy of 
Intuitively he finds abiding values in the lib- 
He is against the professor of education and 


the se] 
teacher 
teat hu 
eral al 
venerally refers to him with contempt. 

Yet the author himself falls into the trap he sets for 
the hated “educational bureaucracy.” He delights in 
smear words; he tries to prove his points by quotations 
that support them. Teachers, he believes, have been de- 
prived of all intellectual freedom, for “quackery in the 
School of Education will produce quackery in our ele- 
mentary and secondary classrooms.” Since Lynd stoutly 
maintains that quackery is rampant, if not universal, in 
schools of education, the reader is faced with a mea- 
gerly supported indictment of the teaching profession 
from top to bottom. 

The final outcome is one of frustration on the part 
of the author, with few ideas as to what is to be done. 
le makes some good points, however, in citing the silli- 
ness of many masters’ and doctors’ theses offered in 
schools of education. Even though his illustrations are 
skewed toward the bad end of the curve (not a single 
good one is mentioned of the hundreds that might have 
been), and treated without wit or humor, one cannot 
escape the feeling that mass production in educational 
research leads to unhappy results. It puts a premium 
on the repetitive, the fragmentary, the unimaginative, 
and it is not very helpful to know that thesis topics in 
other academic fields are also peculiar. 

[he book is a long way in time and temper from 
\dams who, after characterizing the Harvard 
University he knew as an institution that “taught little, 
and that little ill,’ nevertheless went on to praise the 
pen mind of its graduates, “ready to receive knowl- 


edge 


Henry 


Unh ippily for his cause, which is not so much to re- 
form the educationists as to get rid of them, this author 
lets this obsession get the better of his judgment. He 
vithout proof, but it may be accepted for the 
sake of the argument, that professors of education are 
ignored by faculties in the liberal arts. Does this mean 
that lege instruction, unlike high school instruction, 
is effective, purposeful, and on the right track? Actually, 
the « isms drawn up against curricula in education 


States 


are icable to the numerous subjects in the liberal 
arts sciences. The reforms that have been consid- 
ered essary at Columbia, Chicago, Harvard, Am- 
herst 1 Yale have nothing to do with departments of 


pproaches writers like Rousseau, Pestalozzi, 
id Kilpatrick with none of the scholar’s de- 
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tachment or thoroughness. This is unfortunate, for in 
the opinion of the reviewer, he is sound in demanding 
more of the intellectual, more of the enduring mean- 
ings, throughout the educational process. He is rightly 
suspicious of all that is shallow or trivial; he wants 
pupils through repeated contact and mental involve- 
ment to know other cultures and to get some roots down 
in the past. But he forgets that this did not happen to 
any great extent in his day either and he does not men- 
tion the increasing mastery of the arts and sciences dis- 
played by large numbers of students in American col- 
leges. To ignore all that while concentrating upon the 
advice of a well-meaning high school teacher on how 
to improve the school lunch, is to sell education short. 
William H. Kilpatrick, who in Lynd’s mind leads the 
forces of darkness, is himself the product of a liberal 
arts college with a ten-year apprenticeship as a profes- 
sor of mathematics! Certainly the Fullers and Bestors 
are worth quoting, but they, like this book, need the 
counterpoint of the Spaldings, Cartwrights, and Van 
Tils. 
GrorceE D. Sropparp 
171 Woodland Drive 
Princeton, New Jersey 
The Triumph of the Alphabet. Alfred C. Moorhouse. 
Illus. + plates. $4.00. Schuman, New 


Vill + 223 pp. 


York. 1953. 


HIS book by a Senior Lecturer in Classics at the 

University of Wales, Swansea, is an enlarged ver- 
sion of an earlier one entitled Writing and the Alphabet 
and published in 1946. Some parts have been rewritten, 
some enlarged, and a new chapter, “The Work of De- 
cipherment,” has been added. 

The book is well written and the illustrations are well 
chosen and instructive. Nobody is an expert in all the 
writings of the world, and we cannot blame the author 
for some factual errors which have crept into the book. 

Moorhouse’s contribution to the history of writing 
will doubtless be well received by scholars of the tra- 
ditional school. ‘They may find nothing wrong with the 
author’s ideas concerning the origin of the word sign 
steeped deeply in the tradition of Horapollo and Atha- 
nasius Kircher—such as that the Egyptian words for son 
and goose are represented by the sign for goose because 
the latter was “‘a prized delicacy” or that the “remark- 
able choice” to express the word for king by the picto- 
gram of a bee “throws light on the ancient Egyptian 
view of monarchy” (p. 15, similarly for Chinese on pp. 
16 and 86). They may even be perfectly satisfied with 
the statement “that the principles that lie behind writing 


How- 


everywhere are essentially simple ones” 
ever, I am afraid Moorhouse’s work will not serve for 


p. X111 
scholars with a more progressive approach. They will 
see no connection between the words for goose and son 
or bee and king other than a simple phonetic transfer 
based on the rebus principle. And the present contro- 
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versy raging around the reviewers Study of Writing, 


The Foundations of Grammatology (1952 
the principles that lie behind the origin and evolution 


of writing are anything but clear and simple. 
I. J. Gers 


shows that 


The Oriental Institute 

The University of Chicago 

Railroad Engineering. Vol. 1. William W. Hay. New 
York: Wiley; London: Chapman & Hall, 1953. ix 
483 pp. Illus. + charts. $7.50. 


ailroad Engineering is a textbook written for 

college courses in railroad engineering. Never- 
theless, the material is presented in simple enough form 
to make interesting informative reading for the average 
layman. 

As a textbook, the book presents very clearly the or- 
ganization of modern railroads. The economic problems 
confronted by the engineer in railroad work are clearly 
stated. The section on motive power is presented in a 
manner useful to students, in that all the author's der- 
ivations are taken from the basic laws of mechanics. 
The major portion of the book, devoted to roadbed con- 
struction and maintenance, has its place in engineering 
education. 

To the 


ticular interest. The many problems involved in rail- 


“uninitiated railroader” the book is of par- 
roading are explained in clear nontechnical language. 
Che book is very well illustrated and will be enjoyable 
reading for those interested in the overall story of the 


American railroads. ' 
CHaries F. Peck, Jr. 

Department of Civil Engineering 

Carnegie Institute of Technolog, 


Pittsburgh, Pennsylvania 


1 Survey of Modern Algebra, rev. ed. Garrett Birkhofl 
and Saunders MacLane. New York: Macmillan, 
1953. xi + 472 pp. Illus. $6.50. 


HIS well-known textbook has served, in the last 

twelve years, to introduce a great many students 
to the fundamental concepts of modern algebra in an 
extraordinarily effective way. It does this by discussing 
examples of mathematical systems or situations already 
partially familiar to the student, isolating important 
properties of these as postulates, and deducing some of 
the consequences of these postulates. These theorems 
are then applied to some familiar and to some less 
familiar examples, thus broadening the student's view- 
point without getting him lost in abstractions. The ratio 
of definitions to theorems and exercises is kept low. In- 
teresting historical references appear in a number of 
places. 

In the revised edition, chapters I to V which treat in- 
tegers, integral domains, rational numbers, fields, poly- 
nomials, real numbers, and complex numbers, have been 
subjected to minor improvements in the way of addi- 
tions, Omissions, and rearrangemciits. A section on the 
Peano postulates for the positive integers has been added 
to chapter II. The chapicr on polynomials has been 
placed before that on the real numbers, which seems a 
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better arrangement for pedagogical purposé 
tion there have been included a section on th« 
of real polynomial equations and a paragray 
trigonometric solution of the cubic equation. ‘| 
V has been added a brief section giving crite1 
roots of a quadratic or a cubic equation to hay 
real part. 

In chapter VI on group theory, Section 2, 
an introduction to transformation groups, has | 
siderably expanded, so as to clarify the basic 
notations for the student. The authors here su 
the prevalent disease of using the preposition 
an adjective. 

Chapters VII to X, entitled “Vectors and Vee 
Spaces,” “The Algebra of Matrices,” “Linear Groups 
and “Determinants and Canonical Forms,” respectiy; 
have been subjected to a thorough revision and rear 
rangement, and have been expanded by a total of 
pages, so that now they afford a more adequate trea 
ment of this aspect of algebra. Matrices and their 1 
equivalence, linear forms and the notion of dual sp 
have been introduced into chapter VII. Chapter LX co 
tains a more complete treatment of the full linear grou 
and some of its subgroups, and of the invariants of lin 
bilinear, and quadratic forms under some of tt 
groups. It closes with a new section on projective ¢ 
ometry. The new chapter X is shorter than the old, | 
cause several of the topics have been incorporated int 
the earlier chapters. However, some new sections 
variant subspaces and canonical forms have been add 

The last five chapters, entitled “Algebra of Classes 
*Transfinite Arithmetic,” “Rings and Ideals,” *Algebi 
Number Fields,” and “Galois Theory,” are little chang 
from the first edition. They constitute good but brief 
troductions to their respective topics. The bibliogray 
has been enlarged by the inclusion of quite a numbé 
of recent books. The index has also been enlarged, a! 
a number of the lists of exercises have been revised 

The authors are to be congratulated on having | 
proved an already excellent text, 


M. Gra 


University of Chicago 
A Refresher Course in Mathematics. F. J. Camm. 
York: Emerson, 1953. 240 pp. Illus. $2.95. 


HIS compact little book is written primarily 
studied the subjects 
reminded olf 


reader who has already 


and wishes to be 


arithmetic, 


touched upon 


facts of algebra, geometry, 
nometry, and calculus. For 


contains a wealth of material: selected topics fror 


mental 


such a reader tl 


metic and algebra; essentials of mensurational t 
nometry; standard areas, volumes, and physica! 
las; a brief treatment of differential and integ: 
culus. To the definitions of terms and symbols 
text itself are added 32 pages of supplementar\ 
las and tables. 
The author has arranged the contents on a 

has found successful in his teaching, and he has 


panied the presentation of each mathematical 
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ist one example. In general, the order seems 
although one may wonder why logarithms 
sund interest should be discussed before in- 
in integration formula be introduced prior 
pter on integration, or even why an arithmetic 
yr extracting cube roots should appear in this 
The author’s eagerness to reach an example 
s leads to hasty presentation of a concept, 
isional careless or erroneous statements; the 
ation rule on page 15 and the inequality re- 
lating to harmonic progressions on page 61 are cases in 
Occasionally, too, typographical errors creep in. 
lhe arrangement of material, the brevity of presenta- 
nd some inaccuracies will not trouble the reader 
who is being “refreshed,” but they make difficulties for 
the reader who is being introduced to a topic. The 
author's claim that the book “will be found easy to fol- 
ow by those making their first acquaintance with 
nathematics” hardly seems justified. 
One small volume that comprises so many topics from 
: number of branches of elementary mathematics is a 
boon to the person who seeks to review those subjects 
juickly. This particular volume has the further ad- 
vantage of excellent illustrations to give the reader an 
ntuitive understanding of the subjects which they illus- 
ite 
HEten G. RuSSELI 
Department of Mathematics 
Wellesle } Colle Le 


Lillian R. Lieber. New York: Rinehart, 1953. 
vii + 359 pp. $5.00. 


ITHOUT assuming any technical mathemati- 
cal knowledge on the part of the reader, the 
iuthor accomplishes the task of giving a clear and read- 
ible presentation of mathematical theories built around 
he concept of infinity. Such topics as non-euclidean 


geometry, transfinite numbers, limiting processes, dif- 
ferentiation, and integration are treated. An informality 


style is achieved which is extremely effective. Con- 
iual emphasis is laid on the naturalness, beauty, and 
of mathematical methods. The author inter- 
s with the mathematical discussion occasional 
| remarks challenging the “practical” man to 
te the courage and intellectual honesty of the 
mathematician. The drawings are unusual and 
ting, 
S. B. Myers 
ment of Mathematics 
ty of Michigan 


hilosophy of Nature. Andrew G. Van Melsen 
urgh, Pa.: Duquesne University Press, 19553. 
13 pp. $4.50, cloth; $3.75, paper. 
n Synthesis. William H. Kane et al. River For- 
il.: Dominican House of Studies, 1953. xii + 289 


rOU, 


‘ first of these two books, Andrew G. Van Mel- 
professor of the philosophy of nature and of 
t the Charlemagne University of Nigmegen, 
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explores simultaneously the respective areas of appl 
cation of what he calls the philosophy of nature, as well 
as the philosophy of science and natural science itself, in 
an attempt to show the limitations and the relative 
strength of each. In general, Professor Van Melsen is 
concerned not so much with nature as with “humar 
knowledge of nature.” In this sense, he primarily ad 
dresses himself to the professional philosopher, rather 
than to the scientist, because his aim seems to be more 
to discuss the epistemological problem of what we know 
and how we know it, rather than to attempt a critique 
of the methods of science as actually practiced. In a 
bird’s-eye view of the “history of the study of nature,’ 
the author would have us believe that for twenty cen 
turies Aristotle was “the guide of the intellectual and 
scientific world. Studying the phenomena of nature has 
amounted to studying the works of Aristotle.” It is im 
plied that this was true throughout the Hellenistic, 
Arabian, and medieval periods. Unfortunately, this view 
cannot pass the muster of historical scholarship; it fully 
ignores the developments in Hellenistic exact science, 
which were influenced in part by Babylonian mathe 
matics, and it discounts completely the influence of 
Archimedes, and other non-Aristotelian scientists of an 
tiquity. It may also be observed that the author limits 
his discussion entirely to the physical sciences, as most 
philosophers of science do at the present time, whereas 
one would logically expect a discussion of the “philoso 
phy of nature,” whether historical or analytical, to in- 
clude materials concerning the biological sciences. 

Science and Synthesis is a report on a_ five-week 
seminar held at the Albertus Magnus Lyceum for Nat 
ural Science. Each week was devoted to a single prob 
lem: physics, chemistry, biology, psychology, and sum 
mary. The report is offered “for those interested is 
seeing a frank and dialectical approach to the problem 
of the integration of the physical and natural sciences.’ 
It is observed that “the dialectical approach seems at 
this stage of the problem to be the most appropriate, 
and it is hoped that the “broad and objective basis for 
future discussions” will “bear fruit in due season.” An 
outside observer cannot help but be interested in the 
conflict of opinions that arose. At one point, “it was 
becoming increasingly clear to all that modern physics 
and chemistry employ principles of a hypothetical char 
acter (although, as had been seen, these may be ‘estab 
lished’ and contain a core of certain truths), but “the 
\ristotelian-trained participants had so frequently re 
ferred to the logical requirements for a science in th 
strict sense’”’ that it became necessary to devote an 
evening of discussion to “a lecture on the Aristotelian 
concept of science.” It would seem that this volume, 
too, deals primarily with epistemological problems in 
science, attempting to establish a critique of the foun 
dations of scientific knowledge; no attempt is made to 
see how science as practiced can be made more fruit 
ful and productive. It may be observed that it is not 
customary today to use in scientific discussion, as such, 
the expression “certain truths.” 

These seminar reports are illustrative of the continual 


longing of man to integrate into one simple and self- 








consistent system our knowledge of the external world 
and the creatures who inhabit it, usually presented from 
many disparate points of view. Not all readers will be 
convinced “that it is of genuine importance for contem- 
porary science to understand the naturalistic viewpoint 
of the Aristotelian tradition, particular as it appears 
in the fundamental physics and the general biology of 
Aristototle.” It is somewhat doubtful as to whether an 
“acquaintance with recent research in the history of 
science” shows that “the whole scientific tradition cen- 
ters around repeated renewals of interest in the problems 
raised by Aristotle.” This position, similar to that of 
Van Melsen, is certainly a little extreme, just as is the 
opposite position, that Aristotle’s very existence is the 
worst thing that ever happened to science. It will be in- 
teresting to see, presumably in future volumes based on 
other seminars, how far a neo-Aristotelian point of view 
can effect any genuine integration of the natural sci- 
ences, or contribute a point of view that will be in any 
sense essential to the advancement of science, to our 
understanding of the nature of science itself, or to the 
relation of scientific knowledge to knowledge obtained 
in any other fashion. 

I. BERNARD COHEN 
Harvard University 


In Spite of. John Cowper Powys. New York: Philo- 
sophical Library, 1953. 312 pp. $5.00. 


OUBTLESS there is a place for “inspirational” 
books, for volumes of advice on how to live and 
bear it. Life being what it is, too often for too many, 
only the most mean-spirited would begrudge these lay 
pastors-cum-psychotherapy a place on the publishers’ 
lists. Since the philosophical life is the examined life, 
John Cowper Powys rightly contends that every man 
is entitled to his own philosophy, in spite of the experts 
in physics and metaphysics. If this reviewer casts a cold 
eye upon the author's essay at a philosophy of life, it is 
from neither coldness of heart nor intellectual snobbery. 
The author, a novelist who is now over eighty, is a 
man of good will, a materialist and individualist in the 
nineteenth-century fashion. Most educated people will 
sympathize with his revolt against the tyrannizing su- 
perstitions, religious orthodoxies, social strictures, and 
prejudices that drain from life its savour and zest. 
Powys’ philosophy of life is in the tradition of Walter 
Pater, the aesthete, rather than of Thomas Carlyle or 
even of John Stuart Mill. His basic principle is “to 
force ourselves to enjoy life,” in spite of experts, loneli- 
ness, pride, orthodoxy and heresy, madness, class, in- 
security, belief, and other people. A chapter is devoted 
to each of these obstacles to the enjoyment of life. 
“Not to love, not to hate, not to understand, not to 
worship, not to interpret, not explain, simply and solely 
to enjoy; this is the secret of secrets.” Powys’ philosophy 
of life is thus an aestheticism, the aestheticism of all 
philosophies of “experience.” The ugly and the beauti- 
ful, the good and the evil, the wearisome and the stimu- 
lating, all, and all indifferently, are grist for the mill, 
for that highest value, the moment of experience itself. 
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Is “enjoyment,” the qualitative experience, i 
purpose of life? The scientist, who finds his 
and purpose not in raw experience but in the 


its explanation, may well wonder. He seeks 
stand; the enjoyment is derivative. For “ey, 
be he scientist or plain man, are ugliness and wickednes 


to be “enjoyed”—or combatted? 

Most revealingly, the real villain is not ar 
items in the catalog of “in spite ofs.” Rather, the 
lain is love, not merely the abstract New Testamen 
love, but also the ordinary love of one human being 
for another. For love, according to the author, not o; 
contains the germ of hate, but also inhibits the ability 
to see other people as “dolls,” to imperturbably detac} 
oneself, kindly and considerately, from their miserie 
and fears. Thus, his ideal of “enjoyment” reso! 

a pallid grasping at experience, emotionally uninvolved 
and morally irresponsible. His style is commensurat 
with his thought; at once exclamatory, coy, and insuf 
ferably patronizing, it renders his message for the mil 
lions even more unpalatable to the literate. 

May Bropst 
Department of Philosophy 


University of Minnesota 


The Interpersonal Theory of Psychiatry. Harry Stack 
Sullivan. New York: Norton, 1953. xviii + 393 py 
$5.00. 


HIS book is based mainly on a series of lectut 

that Sullivan gave in the Washington Scho 
Psychiatry in the winter of 1946-1947, and represents 
according to the editors, “the last complete statement 
which Sullivan made of his conceptions of psychiatry 
The book—let it be said at once, although the state: 
ment almost goes without saying to those familiar with 
Sullivan’s work—is a major contribution to theoretic 
psychiatry, and will most certainly enhance Sullivans 
reputation as one of the most original and gifted ps 
chiatrists this country has produced. 

Early in the book Sullivan points out the inadequa 
of a purely descriptive appreach to psychiatry, finding 
it—like Freud before him, and many others—not very 
meaningful or clinically useful. By contrast, Sullivan 
“attempts to explain serious mental disorders,” and t 
produce a kind of psychiatry that will be of “some use 
in living in general’”’—at least, it may be hoped, not /: 
useful than “scientifically” untutored common sens 
How to communicate such a theory has, he confesses 
“a great many 


years 


“puzzled and harassed” him for 
but he finally decided that “the only approach i 
developmental route.” 

One motive behind this book is clearly sugg 
Sullivan’s statement: “I don’t believe many 
trists have a very good theoretic framework f 
ing about difficulties in living, their origin, 
pendable manifestations, or their fairly certain 
ments.” He works hard in this book to suppl; 
theoretic framework. Some clinical psychiatt 
debate the practical value of this theory in 
with patients. Some child psychologists may d 
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wh facts of observation to support the highly 
liscussions of personality development. Some 
iy wonder as to how “operational” Sul- 
‘itions of basic terms really are and how 
ny of his conclusions are by reference to re- 
ntifiable facts, and more specifically, about 
cy to offer as generalizations or “theorems” 
dictive value only slightly disguised tautol- 
in spite of these questions regarding the 
or and scientific adequacy of his theoretic 
formulations, the book as a whole is a very impressive 
yerformance, full of the wisdom of ripe experience and 
replete with insights into many obscure but basically 
\portant matters. In a field where professional jargon 
nd superficial clichés so often function as irritating 
aibstitutes for real thought about the nature and causes 
nd treatment of mental disorders, it is a stimulating 
nd gratifying experience, of a high intellectual order, 


to read these carefully thought out and circumspectly 


WICAl 


worded lectures by such a candid and searching mind. 
For this he deserves the gratitude of all serious students 


psychiatry, and, more generally, of all those who 
sree with Pope about the proper study of mankind. 
Joun R. Rein 

hiatric Institute 
School of Medicine, University of Maryland 


ij frmore 


ups in Harmony and Tension. Muzafer Sherif and 
Carolyn W. Sherif. xii+ 316 pp. Illus. + plates. $3.50. 
Harper, New York. 1953. 


RITERS on social psychology may be roughly 
divided into analysts and pragmatists. The prag 
even if aware of the difficulties inherent in 
vents spanning the borders of psychology, biology, and 

sociological and anthropological domains, remain 
ndaunted by the problem of how to study such events 
most effectively. They proceed at once to work in one 
t two practical directions. If they are quantitatively 
iotivated they emphasize statistical variation, contrive 
tests, and measure the results of applying them. Or, if 


mMatists, 


they are profoundly impressed: by the need to improve 
they 
manipulation to achieve reforms. 

The second type of procedure characterizes the pres- 
ent book. On the first page we read: “Today, it will 


Iman circumstances seize upon any sort of 


hardly an exaggerated statement to say that the bal- 
the fate of the human race hangs primarily o1: 
rse of developments in the area of intergroup 
on both national and international levels.” 
to the increased participation of peoples of 
iss and level in intergroup behavior, the authors 
t the role of modern transportation and com 
n in bringing hitherto isolated lands and pop- 
nto close interdependence. 
ig the enormity of the problem to control in- 
harmonies and tensions, they propose an in- 
of studies, an interdisciplinary approach. Psy- 
with students of history, 


must cooperate 


‘, politics, biology, sociology, and anthropology. 
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In the sequel, however, the authors proceed as though 
the social psychologist can dominate the scene. They 
even regard an 18-day experiment on group attitude and 
stereotype formation among each of two sets of 12 boys 
at a summer camp as a scientific test and verification 
of basic principles. 

The authors justify their reduction of the complex 
problems of intergroup relations to attitude formation 
on the basis of their belief that all groups can be re- 
duced to psychological reference groups. These are 
groups to which individuals relate themselves or aspire 
to do so. The reference-group concept “is a generic 
one which can be used in dealing with any group and 
its relation to any other group.” Obviously what crops 
out here is an underlying mentalistic type of psychology 
which levels and intermixes every variety of event. 

Such oversimplification and reduction suggest the 
vanishing line between pragmatists and analysts. Both 
the analysts who refrain from what they deem trivial 
manipulation and the pragmatists who resort to pre- 
cipitous procedures must construct propositions derived 
from fairly distant contacts with complex events. To 
the credit of the present writers it must be said that 
despite their pathetic juxtaposition of national (politics, 
economics) and international relations (war and peace) 
with the behavior of small groups of boys, they go along 


with competent analysts in condemning the racist ap- 
proach, the theory of invariable human nature, as well 


as the attempt to apply principles of animal behavior 


to human groups. , 
J. R. Kantor 
Department of Psychology 


Indiana University 


Nationalism and Social Communication. Karl W 
Deutsch. Boston: Fechnology Massachusetts 
Institute of Technology; New York: Wiley; London: 
Chapman & Hall, 1953. x + 292 pp. Illus. $5.00. 


NDUBITABLY it has called for courage ot 


order to undertake the task represented by this book 


Pr CSS, 


a high 


that of presenting a synthetic study of human beings 
in their collective relationships. The fearlessness of the 
author in crossing the sacred boundaries of a number 
of the traditional academic disciplines in an effort to 
overtake truth and so to arrive at an understanding of it 
is one of the most noteworthy features of a decidedly 
noteworthy book. For the degree of success with which 
he has accomplished a Herculean task, for the extent to 
which he has found it possible to be definitive in an 
area of human behavior where relatively little is defini- 
tive, Professor Deutsch deserves the highest approbation 

This is not to say that, with all of its erudite amass- 
ing of evidence relating to nationalism, the author has 
set forth conclusions valid beyond challenge. Rather, he 
has opened up new avenues for inquiry and debate in a 
wide field in which, as he suggests in his final summary, 
the last word is not likely to be said in our time. Few 


features of human society are more complex Im Origin 


or more disparate in manifestation than that of na- 
tional sentiment. It may even be doubted that a mani- 


festation that melds so much of the background of the 








race with the traits of the individual ever can be alto- 
gether adequately described. This is implicit in the 
many “views of nationalism and_ nationality in the 
past” which are brought together in the first chapter. 
These citations appear to have by-passed the circum- 
stance that possibly the strongest single influence lead- 
ing to group integration is an almost universal need for 
some kind of security. Human beings unite, consciously 
or unconsciously, I believe, primarily against some alien 
force. The very concept of nationality implies other 
nationalities. 

Lest an attempt briefly to review a notable book de- 
generate into an airing of pet ideas or petty criticisms, 
however, let it be noted that Nationalism and Social 
Communication is a remarkably comprehensive piece 
of work. In its nine chapters, dealing with such topics 
as sovereignty and politics, national assimilation or dif- 
ferentiation, unity or diversity, and national conscious- 
ness and will, it presents a well-rounded and, if not a 
scientific, at least a social scientific, analysis of the phe- 
nomenon of nationalism. At a time when the survival 
of civilization hinges on the workings of nationalistic 
forces, the book provides an essential tool for the study 
and understanding of contemporary problems. 

Harrorp L. Hoskins 
Library of Congress 
Washineton, D.C. 


Culture. A. L. Kroeber and Clyde Kluckhohn. Cam- 
bridge, Mass.: Peabody Museum, Harvard University 
Press, 1952. viii + 223 pp. $5.25. 


HE anthropological concept of culture is one of 

the most important concepts in the social sciences 
today. It was developed by German scholars over a 
century ago. The great British anthropologist, Edward 
Burnet Tylor (1832-1917), took it over from the Ger- 
mans, gave it definition, introduced it as a technical 
term into English usage, and established it as a basic 
concept of anthropology. Since then it has spread to 
other disciplines: 
others. In recent years it has come to be used rather 


to history, sociology, psychology, and 


generally by laymen, even appearing in comic strips! 
Thirty years or so ago most anthropologists knew, o1 
thought they knew, what they meant by culture; at 
any rate, they experienced no difficulties with the con- 
cept. And most of them, I believe, employed the term 
approximatly as Tylor defined it: “Culture or Civiliza- 
tion,” he said, “is that complex whole which includes 
knowledge, art, morals, law, custom, and any other 
capabilities and habits acquired by man as a member 
of society” (first sentence of Primitive Culture, 1871). 
Today it is different. Technical literature in several 
disciplines abounds with conceptions and definitions of 
culture: it is “learned behavior”; it is not behavior at 
all but from behavior’; it is “‘intan- 
gible,” a “logical construct”; it is a “psychic defense 
system,” a “stream of ideas’; it “consists of all ideas 
concerning human beings which have been communi- 


an “abstraction 


cated to one’s mind and of which one is conscious,” 
and so on. One anthropologist, at least, has even ques- 
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tioned “the reality” of culture. Many may 
culture is a basic and important concept, | 
little consensus as to definition and usage. 

The work under review begins with a hi 
word culture. Next, definitions of culture ar 
in Part II. The “nature of culture” and ji 
ship to psychology, language, individuals, 
are discussed in Part III. In Part IV, Sun 
Conclusions, the authors discuss problems rai 
number and variety of conceptions of cult 
define some of the issues and attempt to cla: 
Finally, they offer their own concepticn of « 

The general reader will be impressed by the nun 
and diversity of conceptions of culture extant. Som 
doubt, will be bewildered or appalled by the vist 
chaos and confusion presented, and wonder why 
much fuss is made over a concept about which ther 
so little agreement. But the concept of culture, wi 
ture to predict, is here to stay. And eventually s 
consensus of meaning and usage will emerge. It was 
help to reach this goal that Kroeber and Kluck! 
undertook this study. They have made a 
contribution. But most readers will probably agree \ 


notewo! 
the authors, and with the reviewer, that 
yet we have no full [or adequate, L. A. W.] theo 
181). 


present 


culture” (p. 
Lesue A. W 

De partment of Anthropolog 

University of Michigan 


Culture Change. An Analysis and Bibliography 
thropological Sources to 1952. Felix M. Keesing. 5 
ford: Stanford University Press; London, Bon 
and Karachi: Oxford University Press, 1953 
242 pp. $4.00. 


technological dev 


ITH the 


ment of the last few decades, and when ev 


tremendous 


one is made to realize that we are verging on a poss 
new atomic age, the science of ethnology repeat 
exhibits signs of maturity. Man looks at himself and 
culture—the ethnologist takes stock of his past effor 
The world is shrinking so that even the lonely Ind 
hunter of the Great Slave Lake area, the native o! 


Congo tropical rain forest, and the roamer of the / 


tralian desert is directly affected in the scrai 
radioactive ores and the power that they will 
those who can harness it. Modern man has be‘ 
of progress, but with his expanding knowled 
peoples of the far corners of the earth, and o 
plating his own history and cultural legacy, 
to wonder about the future. This is reflect 
ethnologist’s turning more and more from th: 
and descriptive approach to a scientific one 
he tries to study the factors affecting cultu: 
to formulate rules or laws in order to be able | 
what will happen, and perhaps to direct th 
of the future in order to become truly the 
his destiny. 

Professor Kessing’s volume, Culture Chan 
other utilizing et 


step in the direction of 
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elop a science of culture. The book com- 

irst of a series of studies on the dynamics 

carried on within the Department of Soci- 

\nthropology of Stanford University. It is 

the professional ethnologist with the pur- 

of furnishing a general frame of reference for 

rk, Approximately half of the book, 94 pages, 

ed to an analytical survey, a chronological 

¢ of works with brief annotations, and the rest of 

© book to a bibliography the items of which are 

nuped by decades to 1940 and, following that date, 
vears. 

[he earlier works in ethnology, especially those writ- 

‘in languages other than English, are perhaps treated 

) summarily, a circumstance that could have been 

voided by consulting histories of anthropology such 

Wilhelm E. Miihlmann’s Geschichte der Anthro- 

1948), which covers this area more adequately. 

he later periods are well covered, and the analysis 

the most recent writings, notably those published 


ince the appearance of Lowie’s History of Ethnologi- 


il Theory (1937), make Keesing’s volume indispen- 


‘ible to all who teach or do research in the field of 


tural anthropology. 
Grorc K. NeuMANN 


lepartment of Anthropology 


liana University 


d 


Vew York: Wiley, 1952. iv 


inoes as Landscape Forms, \st ed. rev. C. A. Cotton 


116 pp. Tllus. $9.00. 


HE present so-called revised edition of Volcanoes 
as Landscape Forms carries the date 1952, the im- 
matur of John Wiley & Sons, and a statement by the 
thor that it is a revised edition. Actually, however, 
rdly more than fifty words have been changed from 
New Zealand edition of 1942, and the present 
nting amounts to merely a reprint of that edition. 


he only change is the elimination of a single half- 
‘me; the first and last words of every paragraph are 


lentical with those in the first printing, and most pages 
re word for word the same. The only exceptions to 


us are the shifting of lines made necessary by the de- 


‘tion of the halftone mentioned. It is still a good book. 
though now a bit dated. 
James Gintury 
Federal Center, Geological Survey 
partment of Interior 


Hyatt Verrill and 
plates. $5.00. 


{ncient Civilizations. A. 
Verrill. xvi + 334 pp. Illus. 


’s, New York. 1953. 


XE is no reason for reviewing this book in THE 
NTiFIC MONTHLY except to issue a warning 
essentially unsatisfactory nature. If the volume 
as a literary production, then its publication 
leemed justifiable. As a contribution either to 
n civilizations of the New World or their con- 
ith the Old, the book will not be welcomed by 
logists. It is misleading for the general public. 
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The tenor of the book is expressed in the introduction, 
where Mr. Verrill states that America’s Ancient Civili 
zations has been based largely on his own researches and 
first-hand knowledge, while the connections of America’s 
high civilizations with Sumeria, and particularly the be- 
ginnings of Peruvian culture, are the by-product of Mrs. 
Verrill’s studies of ancient Asiatic civilizations and dynas- 
ties. Mr. Verrill calls upon the general reader to decide 
whether the authors’ interpretations of American pre- 
history or those of archaeologists, usually unnamed by 
the Verrills, are correct. There is no point in attempting 
a critical review, since it would imply that the authors 
possess a higher degree of scholarship and scientific 
responsibility than they demonstrate in this work. 
James B. GrirFin 
Museum of Anthropolog) 
University of Michigan 


Fossil Plants of the Florissant Beds, Colorado. Harry D 
MacGinitie. Washington, D. C.: Carnegie Institution, 
1953. iii + 198 pp. Illus. + plates. $5.25, paper; $5.75, 

cloth. 


HE plant impressions in the Tertiary lake shales 


at Florissant, in central Colorado, constitute one 
of the most widely known of fossil floras. The literature 
pertaining to them is extensive and scattered, and with 


the exception of Lesquereux’s original account in 1883, 
this recent study is the only comprehensive one evet 
made and is the first to use modern technics in its intet 
pretation. 

The plant-bearing shales at Florissant are thinly bed 
ded lake deposits that consist mainly of pumice and 
volcanic dust. They occur in the lower part of a series 
of volcanic tuffs, conglomeratic arkoses, and rhyolites 
that were spread over the eroded surface of the pre- 
Cambrian Pikes Peak granite. Reinvestigation of the 
geologic features shows that these deposits do not con- 
form to the boundaries of an ancient lake, as formerly 
supposed, but owe their present spread to faulting, fold- 
ing, and erosion of beds that once covered a larger area 

MacGinitie recognizes 114 species that can be clas 
sified, which are distributed among 84 genera and 44 
families. The Leguminoseae is the largest family, fol 
the Rosaceae, Sapindaceae, and Anacar 


lowed by 
diaceae. The Pinaceae, Ulmaceae, Lauraceae, and 
Saxifragaceae are also well represented. The most prev 
alent member of the flora, from the standpoint of the 
number of specimens counted, is Fagopsis longifolia, 
which makes up 30% of the total. Found only at Fleris- 
sant, it belongs to the Betulaceae, instead of the Faga- 
ceae where it was originally placed. Some genera that 
no longer live in North America in the native state are 
Lomatia, Zelkova, Ailanthus, and Koelreuteria. Then 
Daphne and Trochilia are recorded for the first time in 
the American Tertiary and Cotinus for the first time in 
the Tertiary anywhere. Platanus is represented by on 
leaf and Tilia by three. 

Apparently the flora grew at an elevation between 
1000 and 3000 feet. The climate seems to have been 
temperate sufficient to support 


warm with rainfall 








copious forest growth only along stream courses. On 
higher grounds pines and evergreen oaks dominated 
open scrub forests. There is no evidence for the existence 
of extensive grasslands, but grasses did cover some small 
dry areas. 

The author concludes that the flora is of lower Oli- 
gocene age. Of other western Tertiary floras, it is closest 
to the Middle Eocene Green River flora although it 
has several elements in common with the Bridge Creek 
flora of the Upper Oligocene or early Miocene. 

C. A. ARNOLD 
Museum of Paleontology 
University of Michigan 


Evolution in Action. Julian Huxley. New York: Harper, 


1953. x + 182 pp. Illus. $2.75. 


TUDENTS of evolutionary process, who have read 

Julian Huxley’s magnum opus, Evolution, the 
Modern Synthesis, will not find much in’ this small 
volume that they have not heard the author say already; 
but then, the book is not addressed to them. These 
chapters are the Patten Lectures delivered by the author 
to a general audience at Indiana University in 1950 and 
1951. As such, they are admirable, clearly and simply 
setting forth what is known at the present day about 
The Evolution, How Natural Selection 
Works, Biological Improvement, The Development of 
Mental Activity, and The Path of Biological Progress. 
The point of view is that of a biologist rather than a 


Proc ess of 


paleontologist, and the book thus supplements admir- 
ably that other recent series of lectures delivered 
under similar auspices, G. G. Simpson’s The Meaning 
of Evolution. Huxley and Simpson are in fundamental 
agreement as to the major evolutionary principles. ‘The 
parallel between them goes even further, for both are 
preoccupied with questions that are, at least in part, 
philosophical—questions about the reality of progress 
in evolution, about the place of man in nature, about 
the role of man as guide and director of the future 
course of animal and plant, as well as human, evolu- 
tion upon this planet. Nor are their answers, so far as 
these may be given, too unlike. 

Huxley has made an interesting distinction on this 
occasion between biological improvement and_bio- 
logical progress. He points out that the deployment of 
life forms into all the available niches of the environ- 
ment, the “adaptive radiation” of an older vocabulary, 
tends to come to a stop, to become stabilized or to be- 
come extinct. Even advances in efficiency often reach 
a limit inherent in the nature of the mechanism which 
is being improved. Progress, on the other hand, must 
keep within it the seeds of further advance, must per- 
mit or facilitate further improvement. “For specializa- 
tion and detailed adaptation the standard is the sur- 
vival of a living substance. For 
advance, the standard is the general efficiency of bio- 
For 


improvement 


particular line of 


logical machinery. progress, the standard is the 


process of itself.” Measured by these 
criteria, one can easily appreciate how slender is the 


hope for biological progress in nature, can easily meas- 
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ure the overwhelming odds in favor of e\ 
some dead end. 

It is Huxley’s principal belief that the d 
of mental activity offers an escape from this { 
is the chief weapon wherewith life can flexi 
itself to changing situations without too gr 
for these rigid adaptations of structure and | 
that can survive only within a prescribed a: 
environment. By means of mind, adaptab 
supercede adaptation. The transition from this then 
to the concluding one is natural, almost inevitable. 
its logic. Man exemplifies more than any other specie 
of animal the powers of mind. Through disciplined 
mental activity, in the form of science, he has at lengi 
grasped the nature of evolutionary forces and ha 
learned how to control them. “In the light 
tionary biology man can now see himself as the 
agent of further evolutionary advance on this pla 
and one of the few possible instruments of progress 
the universe at large.” Science must thus concern 
with values, for one of many roads must be chose: 
Even to make no choice, in the light of evolutior 
knowledge, is ineluctably to make a certain cho 
Man must assume, along with his new insight and 


new powers, a fearful responsibility. 


It is amazing that people can listen and _ ren 
unmoved, can go away and resume the life of yesterd 
Upon this generation are in truth bestowed the keys 
life and death—the power to destroy all life it 
inferno of atomic destruction, and the power to c1 
life of a higher, and we hope also nobler, sort thai 
old. Men are afraid, but slow to change. Even \ 
is educated in old, set patterns, and fails to heed ' 
challenge of human destiny. 

SENTLEY G 
Department of Biology 
The Johns Hopkins University 


Elements of Heat Treatment. G. W. Enos and W 
Fontaine. New York: Wiley, 1953. 286 pp. Illus ¢5 


HE purpose of this book is to set down in simple 


straightforward language the basic fundament 


theory involved in the heat treatment of metals for thos 
not specifically trained in metallurgy. Although the bool 
was written primarily as a textbook for freshman e! 
neering students, it will provide interesting and \ iluabit 
reading for engineers and others who feel that thei! 
understanding of the why’s and wnerefore’s of the proj 
erties and behavior of metals is inadequate for ou! mod: 
ern industrial world where the right metal for t 
job is so important. The cartoon-type illustrat 
effective in clarifying and stimulating interes 
book. 

The authors have had extensive experience 
ing and in industry. By simple language and 
use of photographs and figures they provide ki 
and understanding of the basic fundamental | 
underlying the properties of metals and alloys, 
modification by heat treatment to obtain des 
chanical characteristics. The combination of eq! 
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d photomicrographs, showing characteristic ters out from the Manitoba-Saskatchewan line to west- 
tures plus simple, lucid descriptions of the ern Alberta during the summer months. The remainder 
process involved—annealing, hardening, continue to their nesting grounds where they rear an 
ind normalizing—makes the “why” as well average of four young annually. The location of the 

of these processes easy to understand. The _ present breeding area is unknown. 
jasis is upon steel alloys and their properties, It is estimated that the population around 1860 to 
discussion of the effects of casting, forging, 1870 may have been one thousand three hundred to 
id similar processes. Common nonferrous one thousand four hundred birds. There is evidence that 
liscussed briefly. No references to current lit- the whooping crane was never observed in large num- 
cited and advanced topics in metallurgy are bers even one hundred or more years ago. The “myth 
ut a wealth of valuable information is pre- of superabundance” may have arisen from a misinter- 
nted pretation of some of the early writings on the status of 
[he book is designed for the nonspecialist interested the species. The present population (1950) consists of 
improving his working knowledge of metals and about thirty-five individuals, two of which are captive 
ws, whether he be an employee without formal train- birds. Analysis of population trends for nine years 
commercial plant utilizing heat treating proc- 1940-1949) indicates that a gain of only four can be 
ran engineer who desires to review and bring up expected in the next decade. Losses will be about 


date his college metallurgy. Anyone interested in thirty-six birds, and only fifty percent of these will 


wing more about metals and alloys and why atten- probably be attributable to natural causes. 
omposition and heat treatment is important will After a careful consideration of the record and the 
s book profitable and interesting reading. present facts, Allen makes a number of specific recom- 
Georce G. Lams’ mendations for the protection and conservation of the 
il Engineering Department whooping crane. He recognizes, however, that nature’s 
tern University “goal” with respect to this species cannot be disregarded 
is Cais: Siena enias Allee. New Vode: and may actually be contrary to man’s. Nevertheless, 
nal Audubon Society, 1952. xxvi + 246 pp. 
».O0 


he believes that for man’s welfare and with direct ac- 
tion by man, it may be possible to stave off extinction. 
The recommendations consist essentially of providing 
HE National Audubon Society, like many other complete protection for all wintering and migrating 
onservation organizations, recognizes that the onl: birds, education of the public with respect to the status 
asis for policies governing the conservation of of whooping crane and its role in the survival of the 
life resources are the facts obtained through scien- species, and continued study of the biology of the spe- 
research. It also acts to obtain those facts. The pres- cies, including the possibility of artificial propagation 
k is Research Report No. 3 of the Society, and and, particularly, population trends. 
t, the whooping crane, is “the second rarest The author and the two supporting organizations 
species of North American birds.” It is on the have placed in the record many facts about a rare 
f extinction. Only wise management based on a North American bird. They have also provided a sound 
knowledge of the species can hope to save it. basis for the formulation of effective measures of pro 
present investigation was a joint undertaking with = tection and conservation. Whether these measures aré 
U.S. Fish and Wildlife Service of the Department of carried out will depend on the efforts of many peopl 
terior, which is also responsible for the management Che book is well illustrated. The minor weaknesses 
es that were applied on the wintering range. The do not detract from its primary purpose, and it is highly 
livided into eight parts as follows: distribution: recommended to those interested in birds and in con- 
migration; food habits; winter life; the servation. 
cycle; molts, plumages, and anatomy; and sur- \LBERT WOLFSON 
tection, and conservation. Each topic is not , 
treated and, as one might expect in a work of 
the parts on distribution (past and present ee ee ee 


n in Birds. S. Charles 


1¢ 


dance comprise about one-third of the book. ‘ ; 
I Ken h. Urbana: University of Illinois Press, 195 


on on molts, plumages, and anatomy comprises " 


‘ : x + 35t pp Illus. $4.00, paper; $5 10, cloth 
pages, as the anatomical materials are still 


estigation. MONG animals, two groups stand out becau 





original distribution (prior to 1860) which their unique trait of warm-bloodedn 

ost of the North American continent, th birds and the mammals. In these same groups 
crane 1s now found in winter only on the another well-developed trait—care of the young 
Refuge (Blackjack Peninsula) and nearby — reaches its highest development in birds and m: 
and St. Joseph Islands, on the Texas coast. and has undoubtedly been an important factor 

ls migrate through Oklahoma, Kansas, Neb- — successful evolution. Although both groups 

the Dakotas into Canada. About one-half suited to studies of parental care, birds would 

p, comprising nonbreeding individuals, scat- be the subject of choice. Some of the reasons 


954 





are the ease with which observations can be made in 
many different species, the fact that many observations 
can be recorded automatically, and the occurrence of 
diverse behavior patterns, which permit a consideration 
of the evolution of parental care. 

The book consists essentially of two parts. The first 
deals almost entirely with 


part (chaps. 1-4; pp. 1-172 


only one aspect of parental care—attentive behavior. 
About half of this material is devoted to one species, 
the house wren which has been 


studied intensively by Kendeigh and his collaborators. 


Troglodytes aédon 


The remainder considers a miscellaneous group of 19 
species and includes data available in the literature. 
pp. 172-302 
summary of information on breeding activities and be- 


The second part (chap. 5, consists of a 
havior in the many orders and families of birds. On the 
basis of this phylogenetic survey, Kendeigh discusses the 
evolution of parental care. The final chapters (6 and 7 
present an extensive bibliography, which is also an 
author index, and an index to the species mentioned in 
the text. 

Although the book suffers somewhat from prolixity 
and lack of attention to some fine details, the author 
has performed a real service by bringing together, cor- 
relating, and synthesizing the scattered and extensive lit- 
erature on parental care in birds, and he has made an 
important contribution to avian biology through his own 
extensive studies. 

ALBERT WOLFSON 
Department of Biological Sciences 
Northwestern University 


Great Men of Science. Philipp Lenard. New York: 
British Book Centre, 1950. xix + 389 pp. Plates. $3.25. 


HE distant goals of science, says Lenard, “will be 
approached by natures of a kind as unprejudiced as 
Mendel. They will have to be men of science capable 
of assimilating facts of every kind... and then working 
them over like Darwin and Mendel, 
Such remarks on the importance of solitary and inde- 


in seclusion. 


pendent work run like a leitmotif through this collec- 
tion of sixty-five biographies of scientists, all of whom, 
except for the two mentioned above, are physicists or 
chemists. Nobel laureate Lenard castigates the modern 
emphasis on technical achievements and showpieces in 
physics, accompanied as it is by too little attention to 
simple insights. A humanist, surveying a million-dollar 
calculating machine or atom smasher surrounded by its 
swarm of Ph.D.-sporting hetaerae under the procuration 
of a “big operator,’ cannot but sympathize with the 
author. He is in love with a world that, for better or 
worse, seems to be going or gone. 

This is an old-fashioned book in other respects as 
well. The biographies, which appear to be assembled 
lecture notes, surely have undergone little or no revision 
Wohler, rather than 
Kolbe, is given credit for the first total synthesis of an 


> 


since the first printing in 1933. 
organic compound; the ignoration of Mendel’s work is 
still ascribed to its publication in a “hardly accessible 


place.” Despite the conclusions necessitated by the im- 
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mense labors of science historians like Sar 
and medieval science are represented as b 
nonexistent. Lenard says that the birth of mo 
necessarily required the activity of the “ney 
the North, the only home on earth of the 
bringers of light.”’ When, in discussing biol 
lems, our physicist turns his eyes from the 
the future he scarcely earns more of our c 
he replaces vitalism by spiritualism! 

In spite of such lapses, however, one feel 
ard’s lectures in physics were probably mor 
than the 
ments. But since so many of his biographical! 


average with historical and hum 
are standard encyclopedia material, it is 
wonder if, and in what sense, the publicat 
book was called for. 

GARRI 
Santa Barbara Colles 
University of California 


Modern Nationalities. Florian Znaniecki. Urbana 
196 pp. $3.9 


versity of Illinois Press, 1952. xvi 4 


HIS volume is a survey from a sociological 
of view of the cultural factors that have operat 
historically in the growth of nationalism in the west 
world, and offers the thesis that “national cultur 
eties” rather than an organized political stat 
viable solidary social units that are the most 
to understand. 

Znaniecki distinguishes four types of society 
political, ecclesiastical, and national culture societies 
is the last that is the subject of this volume. Alt! 
there are several references to India, Japan, China, 
the Near East, the bulk of his material is drawn f1 
western Europe, and the growth of modern nationalis 
in Europe from the Renaissance to the present da) 
view of the history of Poland from 1795 to 1920 
peoples of the Balkans under the Ottoman and Aus! 
Hungarian Empires, it is quite clear that each o 
ethnic groups possessing distinctive cultures and societ 
succeeded in perpetuating their cultures and retain 
their identities under foreign political organizations 

Tracing the spread of the vernacular languages 
publication of historical, philosophical, and later s 
tific books in these languages instead of Latin, he ! 
four dominant ideas promulgated by the id 
the ideals of national unification, national p 
national mission, and national independence. 
of musicians, artists, and economic leaders in 
add to and 
He then out 


major groups and institutions that function | 


other symbols and themes that 


national tradition are discussed. 
the social solidarity of nationalities from litera: 
tions to universities. 

Two chapters are devoted to illustratior 
sources of conflicts between nationalities and t 
of cooperation in the fields of importation and 
of scholars, scientists, and artists. His final chay 
ulates about the possibilities of a world society 
ture, outlines important projects looking in this 
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), and points out the need for systematic 
‘ socio-cultural field, and for the spread of 
e to the political decision makers. 








1 nt twentieth century nationalism was largely 
Jhenomenon. Today, in the Near and Mid- 
itheast Asia, in India, and elsewhere there 
movements that are usually described as 







’ This reviewer suspects that systematic 





hese areas would reveal both different con- 





nfiguration in the complex, which is partly 





referring to it as nationalism. The tendency 
human culture in terms of the European 
a difficult one to avoid, since the languages 






materials in non-European languages are not 
ilable in most western scholars. Znaniecki has 
putlined the problem in its historical growth in the West. 


ye that some of his students will carry their 






esearches into other areas of the world. 
Epwarp A. KENNARD 
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lchbrew Marriage. David R. Mace. New York: The 
Philosophical Library, 1953. xv+271 pp. $6.00. 







HIS excellent study of marriage and family life 
among the ancient Hebrews proves that the Old 





estament is an inexhaustible source, not only of in- 
piration but also of knowledge. The ancient Hebrews 
ecorded their own ethnology. The author came to this 








ask with the comparative view derived from anthro- 






bology, and the urgency of a marriage counsellor to un- 






erstand an institution now in trouble. The record of 







vhat he learns makes an important book which is highly 
} 


] ! 
eadabdie 





It becomes clear that the strong family feeling char- 





aCTETISTLA 


of Jewish culture has firm roots in the Hebrew 





amily that was essentially monogamous. Parents com- 
nitted themselves to each other and to their children; 
being the mere chattel sometimes pictured, 






he mistress of the house was “more like a queen” in it. 





¢ importance to the ancient Hebrew of having a son 





the basis for a stable family and also accounts 
r the occasional polygamy, the custom of the levirate, 
orce of the barren wife, and penalties meted on an 







wife. The author argues that this accounts 





he double standard, but a husband’s infidelity is 
tified by the fact that it does not call into 

fuestion the parentage of his children. 

lcbrew family, as part of a culture dominated 
was a religious institution. Marriage, 

So the 

inion usband and wife; and it was treated openly 







its 





was therefore sacred. was sexual 






eS Del mething clean. It is our loss, Mace believes, 





hristian tradition often casts a shadow upon 





of married people. The rebellion against the 





ir society is in part a rebellion against re- 





ression that represents “non-Christian and 
to the 
the Hebrews to Christianity. 





n accretions” basic institutions be- 
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The anthropology is generally excellent; only his chap- 
ter denying an earlier matriarchy in Hebrew history (an 
idea long since abandoned by serious anthropologists 
strikes an amateurish note. This is a minor point and 
leaves a very high score. The argument on the whole 
is sound and the writing tight. It is the more surprising 
therefore that Mace appears to assume that European 
culture descends mainly from Hebraic, and any diver- 
gence is somehow a misconstruction of the single her- 
itage. At the end he calls upon “all who value our Chris- 
tradition” to “the 
consisting of the Hebrew emphasis on 


tian culture and proclaim tru 
Christian values,” 
the family (rather than the individual) as the basis of so- 
ciety. Are the Greek, Roman, Germanic, and other 
backgrounds of European culture only minor interrup- 
tions and “sub-Christian accretions” to be proclaimed 
away as errors in theological scholarship? Perhaps Pro- 
fessor Mace can view as “not essentially Christian” 
anything foreign to “the society within which Christian- 
ity had its birth,” but this is a conception of Chris- 
tianity as an isolated thread ravelled from the whole 
fabric. The Hebrew religion and family alike supported 
one another in a traditional Hebrew culture. Would the 
author’s family which is “Christian” but not European 
be any stronger than one which is European but not 
Christian? 

Sot Tax 
Department of Anthropology 
The University of Chicago 


The Mammals of Minnesota. Harvey L. Gunderson and 
James R. Beer. Minneapolis: University of Minnesota 
Press, 1953. xii+ 190 pp. $3.50. 

HIS book is in part a revision of out-of-print earlier 

works on Minnesota mammals, although it incor- 
porates much that is new. It consists largely of a sys- 
tematic catalog, along with two shorter sections, one of 
which introduces the study of mammals and the other 
describes the geography of the state. 

The authors’ objective of “an accurate popular pres- 
entation for use by schools and others interested in mam- 
mals” is in general well attained, for that is exactly 
what the treatment suggests. The advanced student or 
the specialist in a particular mammalian group may find 
the brief accounts of species unrewarding. I think that 
the latter are really overly brief, at least for the mam- 
mals that especially interest the public as oddities, pests, 
game, or fur-bearers. But, for a high school or an ele- 
mentary college textbook, this should be highly suitable. 
Not only may the beginning student learn about mam- 
mals as a science but he may also acquire a sound con- 
cept of the bearing of ecology upon the distribution 


and variety of mammalian life in a locality. And, by 
means of the useful keys, he should seldom need to 
identify a given specimen merely as “mouse,” “bat,” 


“gopher,” and so forth, if he wishes to find out what 
it 1S. 


Pau. L. ERRINGTON 
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ADDENDA TO THE INTRODUCTION AND NOTES OF 
THE DIARY OF WILLIAM FELLOWES MORGAN 


which | 


“The Diary of William Fellowes Morgan,” 
edited, was published in THE SCIENTIFIC MonrTHLY, 
September, 1953. This diary gives a detailed account of 


the latter part of a scientific expedition of Lewis Henry 
Morgan (L.H.M.), accompanied by his great-nephew, 
William Fellowes Morgan (W.F.M.), and others, fol- 
lowed by a description of the 1878 AAAS meeting in 
St. Louis. 

A short time after this appeared, Professor Leslie A. 
White of the University of Michigan, wrote me that he 
had published the journal of L.H.M., kept during that 
same expedition. Later he sent me a reprint entitled, 
“Lewis H. Morgan’s Journal of a Trip to Southwestern 
Colorado and New Mexico, June 21 to August 7, 1878.” 
This journal was edited by Leslie A. White and published 
in American Antiquity, Vol. 8 (1942), pp. 1-26. 

The journal of L.H.M. and the diary of W.F.M. sup- 
plement each other remarkably well. L.H.M. begins 
with the start from Canon City on June 21. His journal, 
as a description of the trip, really ends on August 4, 
the day before their arrival in Conejos. His only other 
entry, dated August 7, is a very brief description of the 
pueblos and customs of the Taos Indians. The diary of 
W.F.M. begins with their arrival at Conejos on August 
5. The only overlapping part of the two accounts, there- 
fore, is the description of Taos, and even here many 
of the particulars are different. 

The following portion of the first entry in L.H.M.’s 
published journal gives the reason for the trip and 
identifies the members of the party. 


Canon City, June 21, 1878 
I did not intend to keep a journal, but bought this 
book to use in case we got as far as Taos, New Mexico. 
is that it for me to 
write a legible hand. But I will commence at least and 
show why I am here. My nephew, David P. Morgan, of 
New York, asked me to go to Colorado with his two old- 
est sons, W. Fellowes [Morgan], now a junior at Columbia 
College, David Percy [Morgan], now about sixteen, 
to which I consented. William S. Sloan and Donald B. 
Toucey were added to the party. We reached here the 
19th of June, Fellowes and myself spending last Sunday 
at Highland, IIl., Mr. Bandelier very pleasantly, 
while the rest of the party remained at the Lindell House, 
St. Louis 


One reason has become so difficult 


and 


with 


In a footnote, White states that William S. Sloan and 
Donald B. Toucey were also students at Columbia. The 
latter is the “Donald” mentioned often in the W.F.M. 
diary. Evidently Sloan left the party before August 5. 
At Alamosa on August 12, W.F.M. 


evening we met Judge Ira B. Felton who told us how 


wrote: “In the 


he had met Will Sloan and had loaned 
money.” 

W.F.M. stated that “Henry” left them « 
This was Henry Waller, the driver, who ha 
party in his wagon over the entire trip 
City to Conejos, except for some of the 
ruins in rough country which had to be made on hore. 
back. For example, L.H.M. states that General Heffe. 
nan gave them a letter of introduction to John Gr 
who took them on horseback to the cliff house on she 
Mancos River which was described by W.F.M 
AAAS paper. Back in Canon City on August 14, Henn 
“appeared” and went with the three boys to Ma 
Cave. 

The complete itinerary is given on a map 
White. Some of the routes, however, had to bh 
“conjectural” (including the one from Conejos t 


back), because L.H.M. either described 


places visited or landmarks. Froy 


and 
gave ephemeral 
Canon City, the party traveled via South Park to | 
ville, thence south to Saguache and west through § 
ton to various places in Southwest Colorado; t 
New Mexico, and back to Animas City, thenc 
through Pagosa Springs to Conejos, thenc: 
New Mexico, and back to Conejos. 

Since L.H.M. stated at the beginning of | 
that he had bought a note book chiefly to us 
it is strange that he wrote so little about it and 1 
concerning the journey there and back. Ey 
considered Taos of paramount importance, but 
scription of it is much shorter than most of 
other places he visited. It is also strange th 
wrote such a detailed des« ription of the 
from Conejos on, but, so far as we know 
all concerning it during the first six weeks 
the remarkable dovetailing of the two accour 
have been merely accidental. Since it was diff 
beginning for L.H.M. to write, it may hav 
tired by the long trip, especially arduous for 
age and infirmities, he did not feel able to « 
own journal. This may have been the reas 
ai 


I 


nephew kept a record of the remainder 
is, therefore, possible that the two accounts s 


each because they were intended to 
I am sorry that I did not know about thi 
journal of L.H.M. before the diary of W.F.M 
This letter is now offered as additional mate 
Diary of William Fellowes Morgan.” 
) 
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Pocket-Size substantial saving. Used for inspec- 
) POWER MICROSCOPE tions, examinations, counting, check- 
and — : ing, ong wget BA gp = pt Pstpd. 
eg : airs of matched eyepieces to give 
10 POWER TELESCOPE . ‘aa vou powers of 15X, 30K, 45X. Rack and pinton 
ONLY : : focusing. Interpupillary adjustment. Instrument 
$4 50 ail is removable from base for mounting on equip- 
. . td ment or bench. Working distance—24”. Adjust- - 
ppd. a 4 : able for extra height. Fine hardwood case included. Recommended 
; for lab, shop, factory or home use. We guarantee complete satis- 
— eee ' faction or your money back. 
Useful Telescope and Microscope Stock No. 70,011-X 
combined in one amazing, precision 
instrument. Imported! No _ larger s = aus rT oes F/1.4 16 MM MOVIE 
than a fountain pen. Telescope is = VV Vii tv PROJECTING LENS 
10 Power. Microscope magnifies 50 : | | | a Also Used for 8 MM 
Times. Sharp focus at any range. a) | \ | | \ 17 Projectors 
Handy for sports, looking at rare = i | ee ee caer 
objects, just plain snooping. = Boake | a Pe en ae ae 
Order Stock 330,059-X $4.50 | Gas ee a ae one 
ppd. 24- the size normally obtaine 
Send Check or M.O. projecting distance ens 
Satisfaction Guaranteed! mounted in a standard sleeve with 0.D. of 1-3/16” which fits most project 
adapters avail os le for mount sizes ranging from 1” to 1%” 
must come wi 5/16” of film. Worth $30.00 


IRIS DIAPHRAGM Stock No. 30.119-X .. $9.50 Pstpd 


ceemcetes —_ Germany. Low a, Use for IMPORTED MICROSCOPE—100, 200, 300 Power 7 
NW building enlargers, cameras, optical instru- , 
W ments, ibe. With handle O.D. on, ”. Maximum 1 Ocular, 3 Objective Lenses, Rack & Pinion Focusing > 
= Qi aperture—154, Minimum aperture—,. Revolving disc-light adjustable — a ~~ x25”. 
. + x Ppp Truly a wonderful bargain. TRY IT F TEN DAYS — if not com- 
Stock 7730,118-X $6.50 PP. pletely satisfied, your money refunded. Comes packed in sturdy, hard- 
wood case. Accessory eyepieces and objective available 
ILLUSTRATED INSTRUCTION BOOKLETS Stock No. 70,008-X . PB $14.95 Postpald 
isy to follow—accurate—8\% x 11 page size—many illustra- 
ons. Do-it-yourself—Save! “and have Fun! Price f- RETICLES 
ar ui ld P ‘ait Stock No. — . For Microscopes, Telescopes and other instruments 
bmebuilt “A sm ors x ¢ * Greatest variety of measuring and counting Reticles in 
Sas ts can »pes 9006-2 . 40¢ mee oes the entire country! Amazingly low prices. For complete 
tho ean Precision Optics 9024-X 25¢ listings—WRITE FOR FREE CATALOG “‘X’’. Listed 
emeou Riflescopes 9018-X 30¢ E below are just a few of our availabilities 
New—Just Issued 7 
omemade Stereo-Adapters 9032-X 30¢ Pattern + Description of Pattern Stock No. Price P.P. 
memade Stereo- Viewers 9034-X 30¢ . 10mm in 100 parts (Horizontal ..+ 30,066-X $4.00 
to M graphy with Pen Microscope ... 9029-X 10¢ - 10mm in 100 parts (Vertical) ....... 30,067-X 0 
meras 9035-X 20¢ “5 5mm in 100 parts (Horizontal) 30.068-X 
Systems - 9031-X 15¢ ° ‘rosslines—Standard . ; -+ee+ 30,070-X 
elephoto Systems .... sees 9086-X 60¢ - rosslines—Fine -ee++ 30,071-X 
_ Building A Conde nser- -27 Concentric Circles 0.5mm to 12mm .... 30,077-X 






































Enlarger 9038-X 40¢ . ‘oncentric Circles 1/64 to 3/8” .... 30,078-X 





IF YOU'RE INTERESTED IN OPTICAL BARGAINS ORDER BY STOCK NO. reread = cue 


e We Hove Literally Millions of Wor Surplus 
Write for FREE CATALOG ¥ Lenses and Prisms for Sole at Bargain 
Prices. Numerous Types of Instruments Too! 
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WRITE TODAY 


r—FREE this helpful new 
brochure 





tells how you can copy 
anything anywhere in 


40 seconds! 





mistakes and effort . the new CON- 
TOURA®-CONSTAT method of copying 
wherever your source material is 
copies anything printed, written, 
drawn or pictured, regardless of color 
. quickly, accurately, clearly, and so 
simply anyone can do it. 


It shows, step by step, how and why 
“CONTOURA,” the only truly portable 
copier, is the only copier that reproduces 





ae 


Get Your curved book and magazine pages, as 
— easily as flat documents, with no harm to 


the publication. This brochure includes 
endorsements of users everywhere, in all 
professions, businesses and industries, and 
shows uses to which you might advan- 
tageously put it in your business or hobby. 


' 
' 
|] Have representative 





' demonstrate 
MN ry ok ili a sia ch ; ili 
Occupation «.........+ makers of the world’s only 
aaa Gis be 5 truly portable photo-copier 
City ...... Stat re . . 
si caer ' _| 506 High St., Deep River, Conn. 


This brochure describes a new develop- 
ment which will save you time, money, 


v1 





'2° New Books Receiv: 

Planning Guide for Radiologic Installation 

on Planning of Radiologic Installations of the , 
mission on Public Relations of the Ameri Col 


of Radiology, Wendell G. Scott, Chairman. ( Cie: 


Ill.: Year Book Pub., 1953. xvi+ 336 pp. Illus, 
Space Travel. Kenneth W. Gatland and A 
Kunesch. New York: Philosophical Lib: 
x +205 pp. Illus. + plates. $4.75. 
the Twentieth 


Geography in Century. 2nd ed 


Griffith Taylor, Ed. New York: Philosophical Libra : 


London: Methuen, 1953. xi+661 pp. Illus. + plates + 


maps. $8.75. 


Simultaneous Linear Equations and the Determinat 
of Eigenvalues. National Bureau of Standards App] 


Mathematics Series 29, 1953. L. J. Paige and ( 
Taussky, Eds. Distrib.: Supt. of Documents, | 
Govt. Printing Office, Washington 25, D. C. iy 
pp. $1.50. 

Conversation with the Earth. Hans Cloos 
Gesprach mit der Erde by E. B. Garside; « 
Cloos and Curt Dietz. New York: Knopf, 
pp. Illus. + plates + index. $5.75. 

Die Botanische Buchillustration. Ihre 
bibliographie. Claus Nissen. Stuttgart: 
Verlags, 1951. vii+ 324 pp. DM 120.00. 

Hypnotism. An Objective Study in Suggestibility 
M. Weitzenhoffer. New York: Wiley; London: C! 
man & Hall, 1953. xvi+ 380 pp. $6.00. 

Introduction to the Theory of Error. Yardley B 
Cambridge, Mass.: Addison-Wesley, 1953. vi +65 
$1.25. 

The Achievement Motive. David C. McClelland « 
New York: Appleton-Century-Crofts, 1953. xxii + 
pp. Illus. + plate. $6.00. 


geschic] 
Hierse1 


te 


nd 
Ind 


Biochemistry and Physiology of Nutrition, Vol. II. Geof 


\ 


frey H. and George W. Kidder, 
York: Academic Press, 1953. xi + 641 pp. Illus. $15 


Bourne 


Eds. New 


General Virology. S. E. Luria. New York: Wiley; Lon- 


don: Chapman & Hall, 1953. xiii + 427 pp. Illus. $8.5 
Keeping and Breeding Aquarium Fishes. C. W. Emmens 
New York: Academic Press, 1953. x +202 pp. Illus 


$4.50. 

The Major Features of Evolution. George Gaylord Si 
son. New York: Columbia Univ. Press, 1953. xx 
pp. Illus. $7.50. 

Mathematics in Western 
York: Oxford Univ. Press, 
+ plates. $7.50. 

Methods of Theoretical Physics, Parts I & II ilip 
Morse and Herman Feshbach. New York: 
Hill, 1953. xxx + 1978 pp. Illus. $30.00. 


Morris 


xii + 


Culture. 
1953. 


Klis New 
184 pp. Illus 


($15.00 eact 


New World of the Mind. Joseph Banks Rhine. New Yo! 


William Sloane, 1953. xi+339 pp. $3.75. 

Astronomical Photoelectric Photometry. Symp 
sented on December 31, 1951, at the PI 
meeting of the AAAS. Frank Bradshaw W 
Washington, D. C.: American Associatio 
Advancement of 1953. 
$3.75. 

Upper Paleozoic of Peru. The Geological 
American Memoir 58. N. D. Newell, J. Chi 
T. G. Roberts. New York: Geological §S 
America, 1953. vii+276 pp. Illus. + plates 


Science, vii + 
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book-length manuscript you would like 





We consider 


distributed on a professional basis. 
scholarly 


such as fiction, biography, 
etc. New authors welcome. 
booklet SM. It’s free. 
V ize Press, Inc. 120 W. 31 St., N. Y. 1 
In Calif.: 6356 Hollywood Blvd., Hollywood 28. 


poetry, 









Write for this handy GBI Catalog 
Use this new GBI catalog as your sistant 


Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional supplies. Write 


wepbamnieten |_| BIOCHEMICALS, INC. 


73 Laboratory Park Chagrin Falls, Ohio 
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| tu» MANOR FARMS 
ER, Staatsburg, New York 


‘ i: 
RESEARCH Tel. Staatsburg 3278 


Supplying every Research Need Since 1943 











and | 


For more information, 






$30") i 
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Samples in Dis Order ? 
Write for three good ideas about 
keeping small samples in order. 

Just ask for leaflets X-SM 


R. P. Cargille Laboratories, Inc. 
117 Liberty St., New York 6, N. Y. 
















ENGINEERS | 


and 


PRISUFOLS 


GROUND AND AIRBORNE RADAR 
| FIRE CONTROL SYSTEMS 
GUIDED MISSILE SYSTEMS 








Inquiries AIRBORNE DIGITAL COMPUTERS 


are invited ELECTRONIC BUSINESS SYSTEMS 
MINIATURIZATION AND 
{DVANCED PACKAGING 


COMMUNICATION SYSTEMS 


regarding 
openings 
on our 
Staff in the 
fields of 





MICROWAVE FERRITE DEVICES 
41NTENNAS AND RADOMES 


INDICATOR AND 
MICROWAVE TUBES 


DEVICES 














SEMICONDUCTOR 


HUGHES 
\RCH AND DEVELOPMENT LABORATORIES 
VTIFIC¢ 


AND ENGINEERING SI1AFF 


( City, Los Angeles County, California 





elacation 
the applicant will not cause the dis- 
of an urgent military project. 


jrance required that r 














7 —, 
SCIENCE IN PROGRESS 


EIGHTH SERIES 


edited by George A. Baitsell 


The latest volume in outstanding series 
recognized as “a living encyclopedia of the 
sciences.” (New York Times) Contributors: 
George Gamow, Walter Orr Roberts, Joseph 
Kaplan, Frank M. Carpenter, D. M. S. Watson, 
Donald R. Griffin, Paul R. Burkholder, E. 


Newton Harvey, H. Townes, and 
Scatchard. 


an 


Charles 
George 


Illustrated $6.00 


IVORY 
$4.00 


Have you read THE ITINERANT 
TOWER by G. Evelyn Hutchinson? 


at your bookseller 


YALE UNIVERSITY PRESS 
New Haven, Connecticut 


\Y 











Fhe ava il a i. 


INDEX 
to the 
JOURNAL and PROCEEDINGS 
of the 
WASHINGTON ACADEMY OF SCIENCES 


ee ee 


An index, arranged by author and title, of 
every article, abstract, obituary, and review 
published in these periodicals from 1899 to 
1950, covering all fields of the biological, an- 
thropological, physical, and engineering sci- 
ences. Proceedings, Vols. 1-13, 1899-1911; 
Journal, Vols. 1-40, 1911-1950. 


eM MR S 
An invaluable bibliographical tool. 


| vi+ 268 pages. Cloth Bound. $7.50. 





Order now directly from: 


Harald A. Rehder 


U. S. National Museum 
Smithsonian Institution 


Washington 25, D. C. 





















ve Meetings % 


February 

15-18. American Inst. of Mining and Metallurgical En- 
gineers, New York City. (E. H. Robie, 120 E. 41 St., 
New York 17. 

15-18. Soc. of Economic Geologists, New York City. 
O. N. Rove, U.S. Geological Survey, Washington 25, 
D.C.) 

15-20. Latin American Cong. of 
Medellin, Colombia. (C. L. de 
St., New York 21, N. Y.) 

19-25. International Management Cong., 10th, Sao 
Paulo, Brazil. (P. S. M. Phillips, Management House, 
Hill St., London W. 1, Eng. 

20-21. American College of Apothecaries, Chicago, II. 
(R. E. Abrams, 2173 Knorr St., Philadelphia, Pa.) 

21—25, Latin American Cong. of Oto-Rhino-Laryngology, 
3rd, Venezuela. (V. Marquez Reverson, 
Centro Medico, Caracas. ) 

25-27. American Acad. of Forensic Sciences, Chicago, 
Ill. (R. Turner, Dept. of Police Administration, Michi- 
gan State College, East Lansing. ) 

26-27. American Physical Society, Austin, Tex. 
Darrow, Columbia Univ., New York 27.) 
28-4, Pan American Assoc. of Oto-Rhino-Laryngology 
and Broncho-Esophagology, Mexico City, Mex. (C. L. 

Jackson, 1901 Walnut St., Philadelphia 3, Pa.) 


Medicine, 
176 E. 71 


Physical 
Victoria, 


Caracas, 


(K. KK. 


March 

4—5, American Soc. for Metals, mid-winter, Boston, Mass. 
(W. H. Eisenman, 7301 Euclid Ave., Cleveland 3, 
Ohio. ) 

Symposium on Air Pollution and its Control, 2nd 
annual, Staten Island, N.Y. (N. Colosi, Wagner Col- 
lege, Staten Island, N.Y.) 

9, National Symposium of Division of Organic Chem- 
istry, Chemical Inst. of Canada, Montreal, Canada. 
(G. E. McCasland, Dept. of Chemistry, Univ. of To- 
ronto, Toronto, Ont. ) 

10. American Inst. of Chemical Engineers, Washing- 
ton, D.C. (S. L. Tyler, 120 E. 41 St., New York 17.) 
10. The Wildlife Soc., annual, Chicago, Ill. (G. A. 
Petrides, Dept. of Fisheries and Wildlife, Michigan 
State College, East Lansing. ) 

72. American Mosquito Control Assoc., annual, Atlan- 
tic City, N.J. (R. E. Dorer, 301 Essex Bldg., Bank & 
Plume Sts., Norfolk, Va.) 

11-13, American Orthopsychiatric Assoc., New York, 
N.Y. (M. F. Langer, 1790 Broadway, New York 19.) 

11-13. Kappa Delta Pi, Lafayette, Ind. (E. I. F. Wil- 
liams, 277 E. Perry St., Tiffin, Ohio. ) 

21-13. National Wildlife Federation, annual, Chicago, 
Ill. (L. F. Wood, 232 Carroll St., NW, Takoma Park 
12, D.C.) 

15-19. National Assoc. of Corrosion Engineers, annual, 
Kansas City, Mo. (A. B. Campbell, 1061 M & M 
Bldg., Houston 2, Tex.) 

16-17. Symposium on Monte Carlo Methods, Gaines- 
ville, Fla. (H. A. Meyer, Univ. of Florida, Gainesville. ) 

18. Inst. of Mathematical Statistics, Eastern regional, 
Gainesville, Fla. (H. A. Meyer, Univ. of Florida, 
Gainesville. | 

18-20. American Physical Soc., Detroit and Ann Arbor, 
Mich. (K. K. Darrow, Columbia Univ., New York 27.) 

20. The Biochemical Soc., annual, London, Eng. (F. L. 


Warren, Biochemistry Dept., London Hos 
cal College, London W. 1.) 

21. International Assoc. for Dental Resea: 
Lick, Ind. (E. H. Hatton, 311 E. Chicago 
cago 11, Il. 

22-24. American Assoc. of Dental Schools, ann 
Lick Springs, Ind. (M. W. McCrea, 42 S. ( 
Baltimore, Md.) 

22-25. Inst. of Radio Engineers, annual, New Yo; 
City. (E. K. Gannett, 1 E. 79 St., New York 

24-1. American Chemical Soc., 125th national, Kansas 
City, Mo. (R. M. Warren, 1155 16 St., NW, Wash. 
ington, D.C. 

25-27. Optical Soc. of America, spring, New York City 
(A. C. Hardy, Massachusetts Institute of 
Cambridge 39.) 

25-27. Symposium on the Origins of Resistance to Drug, 
Washington, D.C. (M. G. Sevag, Dept. of Micro. 
biology, School of Medicine, Univ. of Pennsylvania, 
Philadelphia 4.) 

26-28. American Assoc. of Physical Anthropologists, an 
nual, Yellow Springs, Ohio. (J. L. Angel, Jefferson 
Medical College, 307 S. 11 St., Philadelphia 7, Pa) 


Technology. 


April 

1-3. National Science Teachers Assoc., annual, Chicago, 
Ill. (R. H. Carleton, 1201 16 St., NW, Washington 6, 
D. C.) . 

2—3. American Assoc. of University Professors, Buffalo, 
N. Y. (R. E. Himstead, 1785 Massachusetts Ave., NW, 
Washington 6, D. C.) 

3-10. Pan American Cong. of Veterinary Medicine, 2nd, 
Sao Paulo, Brazil. (J. S. Veiga, Rua Pires da Mota 
159, Sao Paulo.) 

5-8. Symposium on Orthopteran Acoustics, Jouy-en- 
Josas, France. (Laboratoire de Physiologie Acoustique, 
Institut National de la Recherche Agronomique, Jouy- 
en-Josas. 

5-10, International Sound-Recording Conf., Paris, 
France. (Société des Radio-electriciens, 10—14 Avenue 
Pierre-Larousse, Malakoff, France. ) 

5-11. Pan American Cong. on Agronomy, 2nd, Sao 
Paulo, Brazil. (J. Moraes, Escola Superior de Agricul- 
tura “Luiz de Queiroz”, Piracicaba, Brazil. 

6-9. Conf. on the Physics of Particle Size 
Nottingham, Eng. (Inst. of Physics, 47 
Square, London S.W. 1.) 

7~9. American Assoc. of Anatomists, Galveston, Tex. 
(N. L. Hoerr, Western Reserve Univ. School of Medi 
cine, 2109 Adelbert Rd., Cleveland 6, Ohio 

7-10. Conf. on Luminiscence, Cambridge, Eng 
Henderson, 47 Belgrave Square, London, S.W. ! 

89. European Assoc. against Poliomyelitis, Paris, France. 
(Secretariat General, 130 Rue de Linthout Brussels, 
Belgium. ) 

9-10. Eastern Psychological Assoc., annual, N 
N. Y. (Gorham Lane, Dept. of Psychology 
Delaware, Newark. ) 

10-11. American Acad. of Optometry, wester! 
Berkeley, Calif. (D. B. Carter, School of O 
Univ. of California, Berkeley. ) 

11-15. American Physiological Soc., Atlantic ( 
(M. O. Lee, 2101 Constitution Ave., Washi 
>. C.) 


Analysis, 
Belgrave 


y York, 


Univ. of 


gional, 
ymetry, 


N. J. 


on 25, 





